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SUMMARY

1

search described in this thes

3
s
o
H
o

is covers the attempts
made to improve the profitability of a manufacturing unit
cperating at a substantial loss, and analysés the rezsons for

success and failure of the various elements of the project.

A department producing small precision rubber mouldings for the
automotive industry, was the subjsct ofs the work. This unit,

at the start of the project, was opsrating with total costs
exceeding sales revenue by 5053 and the project brief was to
investigate ways of rectifying this unacceptable financial position.
Following a period of introduction and familiarisation, a
preliminary analysis of the problem area was made and areas

for action identifieds It was decided to concentrate on reducing

-

variabvle costs, and to this end a large number of cost savin

Ga

ideas werse genorited.

These cost saving ideas had to be evaluated on & financial basis,.
This was to ensure that research effort was not wasted on
nen-profitable ideas, The evaluation was performed in a logical
and disciplined manner, a process that is by no means commonplace
in industry. For each idea all arguments for and against were
listed, 2nd then where possible, financial values assizned to
each argument, In this way an accurate evaluation of savings
resulting from indiwvudal ideas was produced, On the face of it
the process of evaluation is relatively straight forward, but in
this case much of the information was not r:-adily available, and
the process of data collection invelved the production of simple
varisble cost models of the department, analysis of accounts and
inspection records, and in some cases talking to people and
obtaining estimates from them,

With the agreecment of factory management, a programme of

evaluated cost reduction ideas was prepared, This programne,

containing some 25 projects, was implemented dy factory staff and
the aufthor with a large degree of success, making a considerable

impact on the department's loss. Indeed the resesrch was



SUIEARY CONTINUED,

continued to evaluate effects of the programme, and to place
its contribution into perspective by examining the effects of
other actions that had brought the department to a break even

point,.

Then an attempt was made to repeat the work, by instructing
staff in the method of evaluation and implementation of cost

saving ideas,

Finally, the author proceeds to assess the overall achievements
reviewing the approach adopted in the light of relevant management
literature, and prescribing guidelines for use by other researchers

attempting similar work,
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in this thesis sebs out to discover

and evaluate & wrebfolio of possible lines of action fer

the improvement of profit in a manufacturing unit opeorating
at a substantial lossy to devise weans of selecting which
l1inez should be pursued; to pursue the lines chosen &néd to
inplement the resulis. Following this the research osroceeds
to assessy the overall achievement; fo review the approach
adopted and its effectiveness, in the light of relevant
¥anagement litaratures and to prescribe the procedures ifox

fiae by others in different circumstances.

The Dunlon Company, in whose Gemerzl Rubber Gnods Division
the project is based, had its origias in the invention of

the fiprst pheumaiic tyre vy John Boyd Dunlop in 1Bu8, The
Prneuzatic Tyre and Booth Cycle Agency was formed 2 year later
to market Dunlop's inventic By 1900, when the nape of the

Coumpany was changed to the Dunlep Rubber Company Limited,
manufacturing or selling operations had been established in
Australia, Canada; France, Germany and Scuth africa. Since

A

then the Company has exhungel and diversified into other
mirkata, withn a world wi sales rovenue in eixdess of

10, VG0, 000 p.2., and a ftotal work force of over 100,000,
However, tyres still remain the most important individual
producty accounting for some 6050 of the total Company turnover.
The Company is divided into five wain product sroups, Tyres,
Consuner, Dunlop=-Angus Industrizl, bBngineering and Surply.

-

These groups are broken down into dividions, the Genersl
Tubber Coads Division being part of the Punlop-Angus

Tndustrial Graups
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As the mane 3mp4ies, the (eneral Ruhber Coods Divisicen
produces a wide range of rubber products, including a
variety of products for the automoiive industryy rubbor
hiankcts tor the printing trade, small rudber bvoals, snd
rubhber backed carpet., The division iz contoined in three
factories in Lancashire, at Hanchester, Hindley Green and
Skelmersdale. 1t was in the Skelmersdale factory thatl

the project was located,

The fTactory is represeniative of the diversity of the General

L=y

Ruhber Goods Division; containing separate deparimen
manutacturing latex hoursehold glovee, large Tenders ior
suner=~tankerss printers blankets, precision drive belts and
seneral rubber mouldinge for the automotive industry. There
are itwo departments at Skelmersdale producing small Tubber
components; the Lockheed and Girling Departments, nanmed after
the ecompanies they supply. The subject of this thesis is
centred on the Lockheed Department.

.

m™he Skelnersdale factory is built on a modern industrial site
served bty the Skelmersdale New Town Development Scheme, and in
1974 when the project started, the factory had been opsrating
for three years, he siting of the factory was influenced
by the financial inducewments offered by the government of the
day, to encourage industry into the area, The idea was that
the rew town development would provide accomnodation and
facilities to support the work forece for a large induatrial
site, The town was also intended to serve as & resettlement
area for residents fron Liverpool affected by slum clegarance
and development work, Thus, the work force of 1,200 consisted

mainly of 'exilied Livermudlians' and 2 few ex=textile workers
o

threwn up by the contraction in the Lancashire textile trade.

=
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A

Soume of the & oroduct

t

ients in the faectory were
gompletely new,; naking new products on new machinery, the
remzinder were departuents from other company divisions
relocated at Skelmerddale, The Lockheed Dapartment had been
meved fFem Grimsby, where it was previouwaly part of the

Dunlop-Angns Hose Urouv.



Only two of the eight depurtmenisz were profitable with the
factory oversll operabing at & considerable loss., Hence
its future as an operating unit was constantly under review,

and labour relations were conseguently uneasy,

The Lockheed Department, losing some £300,000 p.a. on & sales
turnover of £600,0C00 was & major drain on overall profit,

The future of the factory was therefore partly dependent on
a radical improvement in the operating situation of this
department. It was also important that, regardless of the
position of the factory, the department should be established

on & firm financial basis,

The tbrake-seal! business of the division is divided hetwesn
+he Lockheed and Girling Department. These are both situated
in the Skelmersdale area, but the Girling Devartment operaies
as & single unit some distance from thé main Skelmersdale
factory. The depariments supply the two United Kingdom brake
systems manufacturers; Aufomotbive Products Limited and
Girling Limited. These two companies have gn almost equal
gshare of the U.¥X. market, hoth companies supplying the major
U.K. car manufacturers. Situations like this with two or more
companies supplying the same manufacturers are common in the
motor industry, to reduce its vulnerability fo suvpliers!
strikes. Tndeed it is likely that the systems supplied by
different suppliers and even parts within the systems, are to

a ceritain extent interchangeable,

Automotive Products (A.P) Limited, depend on three suppliers
for the rubber components used in their braking systems, namely:
DPunlop (Lockheed Department), Alfred Roberts Limited and '
Dowty Limited, The Lockheed Department is A.P's mejor source
of supoly, taking nearly 60% of the Automotive Product's

market, which in turn represents nearly 3C% of the total

U,%Xs brake seal busizess.
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The two other suppliers were Alfred Roberts, now a
If we
look at figs, 1 and 2 we see that the 1970/1972 period

was imporiant since at this time A.P. altered the

wholly owned subsidiary of A.P. and Dowty.

emphagis of their suppliers.
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Dunlop maintained their share of the

Dowtdg3_’

Robert's share doubled at the expense

change can be atiributed to two factors:

Alfred Roberts by A.P, Ltd., in 1972,

Steady deterioration of customer relations between

I+ can be avpreciated that when the I.H.D. project begen in

late 1971,

the situestion was rather fluid, and this, to &

certain extent influenced the direction of the project.
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To he more specific, in late 1971 Duniop's relations wiih
Autcmotive Products were not good. The department had
arrears eguivalent to approx. one month's deliveries.

This neant that the customer was viriually dictating to

the Lockheed Department, which parts should be made when,
by calling for an immediate delivery of these parts on the
arrears list, This in turn meant that the department was
run on & day to day basis, in an attempt to ovemcome ihis
short term crisis, Invariably in this type of situation,
customer velations are poor, and they often influenece the
cuctomer's sourcing policy., Thus, if the department was to
maintain its share of the market, custoner supplies had to
improve., Alss the higher factory Maragement were aware of
the fluctuations in the poeitions of A, FP's other suppiisrs,

Hence there appeared to be two very important points:

1. Because of poor customer relations due to inferiocr quality
and inadequate supplies, it was lilkely that Dowiy Limited

would be phased out as a supplier by the end of the decade,

3% ]

L]
« Although A.P. had acquired Alfred Rooeris, the capacity of
the Company was limited, and unlikely to replace Dowiy

completeliy.

Therefore, an opportunity existed for expansion provided

inereased business did not mean increassd financial loss.

The alternative to expansion of the department was closure,
which may have seemed especialliy attractive since much of the
machinery was so old that it had long since been writiten off

the assets.

However, from a Comnany viewpoint, the implications of closure

(4

were such that the action was considered unacceptable,
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As already mentioned, the Lockheed Depariment accaunted for

gome 307 of the total U.K. fbrake seal! business. Had they
withdrawn completely, Automotive Producis would have bhesen
unable to replace them as their major supplier, or to expect

-
&

increased ovtput from their other scurces. This would have
jead to disruption in the motor industry as stocks for braking
srstens ran down. Obviously, 8 Cowpany such ag Dunlop,
obtaining two thirds of its total Sales Revenue from the
motor industry, could mot afford such disruption and the
offect it might have on sales, Farthermore, the reputation
of the Company as a whole was likely to suffer when it became
wnown that one of their Divisions was responsible for the
disruption. Thus, it was imperative that a major part of

the businees should not be jeopardised by a small deparitment,
whose turnover represented less than 2% of the Company's

U.K. sales,

In general %terms, the problems that faced the Company when
T.0.D. work begen in 1971 were as follows :-

1« They were operating a small department at a large loss -
£300,000 pe2ts, which they felt they could not close down

for reasons indicated,

5, The loss was a major reason for the Skelmersdale factory's
tinancial state, which held the possible threat of

factory closure over the work force.

3, Because of the changing state of the AP, market, an
opportunity for expansion was available, if customer relations
could be improved, and the operation made financially

viable,

The Company were locking for short term actions, designed to

malke the department profitable.
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CHAPTHR 2
s et A

The Preliminary Investiestion of the Problem

The initiation of the project, various training experie
the approach to generation of potentially profitable ideas Tor the

department are discussed in turn.

2.1, The Initiation of the IHD Research Project

As indicated in the introductory chapter the depariment was
nighly unprofitable, and & conesiderable problem to the Company.
The factory management feli that the situation was almost a fight

for survival on two fronts @

1. The department had to improve customer relations and
demonstrate that it was capable of achieving a satisfaclory

delivery situation.

2, For the continuation of the Skelmersdale factory wunit,
the depariment had to take rapid action to extricate
itself from an unacceptable loss situation, or ai least

show thet it was capaple of significant inmprovenent,

When the Factory Manager decided %o sponsor & three yeoar
pesearch project at the factory, he was concerned that it should
facilitate this 'fight for survival', and when the administrative
arrancements for the project were made, it was agreed that whatever
form the project took, its general aim should be to reduce the
departmental loss. A specific project was not defined at this
stage, in order that the selection of a project could form part

of the research programme. The initial approach to this

prograpme is the subject of this chapter. Personal relationships
eastablished at an early stage were a key fector in later successful
implensntation and many contacts and nmeetings.are described,

‘Hence the text is a combination analysis and narrative.

Subsequent chapters provide a more detailed account of what was
discovered about the way the department operated, and an

analysis of potential projects.



The nain choice lay betwsen t-

(i) management selecting & project from their experience,
(i1) having several alterrative projects svaluated, and

(iii) having projects both generated and evaluated.

Usual practise with IHD projects is o sclect one to which the
diseiplinary areas of the two academic supervisors csn contribute
and Production Control was one such topic which was mentioncds

The disadvantage of such an aprroach was that the besi project

from the Company's standpoint might be missed. This danger

eould be avoided by leaving project seiection to factory management,
which was stilli rather restrictive and contrary to the request

of Hr. Air (Factory Manag vor) for an outeider's view, The third
option for the Student was to collect and generate ideas fox

various projects, and by Pprralsplfevwlvmtlor make a selection

from this 1ist. Such an approach was likely to produce idezs azbout
which 'mansgement! would have strong opinions, and it would

be important to aveid polarisation of views, The manner in which :

¢his was approached is discussed later.

6]

Ultimately, after considerable discussion, it wa agreed that there
» ] £

should be a period of introduction, bolh indusirially and academically,
4o facilitate the collection of ideas forxr profit lmp srovenent. The
only remaining problem was whether the ideas should be collected
guring or after the induction period, Time could be gsaved if
colleciion was performed simultaneously znd also the enphasis of
learning would change from purely "sitting and watching" to

"questioning"

fhus full time research began in September with an induction
pariod, The industrial and academic components are now described,
followed by some comments on the prccess of the generation of jdeas

during this period.

e Industrial Induction

The indusirial initiation took the form of brief periods of
practical experience in as many aspectis of the department as possible.
This period lasted approximately three months, and the time was

_..‘Uent as follows &=



T General‘introduction - 1 week

2, MAssistant to lioulding Foreman ~ & weeks

3, With Finishing Foreman - 1 week

4. In Technical and Inspection Sections - 1 week,

5, In Production Control and Acecounts - 1 weeke

2.201 .

-

Phe first week was a general introduction to deparimental
and services managers, and other important personnel, This
jnitial pericd of contact with factory personnel vas helpful
in the sense of providing a gquick overview of ali the factory
functions and senior personnel , It also made & vital contridbution
to the long term co-oneration frem the most important members of
gtaff connected with the project, as they were aware from the

outset "who I was," and "what I was doing",

Fige. 2.1+ shows the positions and names of the managers
who appear during the subsequent account,

In general, the reaction of manzgement to the knowledge that .
the project wasto be conducted in the hockhecd Department brought
expressions of sympathy, such as "the best of luck, you'll need i%l";
althouch this wasn't the view of the departmental manager, Nr.G.
Stockell, who had recently joined the department from the

Pyre Group, and like myself, was still feeling his way.

262424

This first week was followed by two months as assistiant to
one of the six moulding foremen, This was intended to provide
- an insight into the production precess, and first hand experience
of the problems facing shop floor supervision.

The basic function of the foreman in the department was o
_organise and control his work area in order to produce whal was

ts This

entailed the manipulation of labour and machinery wi

required on time, and at the lowest acceptable cos
tnin the
constraints present, to meet drpq*tmﬂnt 3l objectives, He had
to xnow the limitations of the equipment, the weekly objectives
in terms of output, and the capabilities of his work force, It
was also imporitant that he was able to recognise when and why his

outpnt was falling below the required gquality standards, and be
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able to take corrective action. inally he was expected to
maintain stable industrizl relations.

Considerable knowledge was gained during this period,
and the description of the production process in the following
chapter is based largely cn the information gained whilst

working with the foreman.

2.203. % *

The next week was spent in the Finishing Section where
excess rubber was removed from the mouldod parts by various
methods, The responsibilities of the fo“eman were similar to

those of the moulding foreman,

2¢2:40
Then a week was spent in the f chnical Department, an important
service depariment, because 1
a) They set quality standards for a high quality product
») The conirol of the inspection section, which determined
the 'zood! output of the dep sartment, wae administered by the

Technical Depariment.

?12150

Phe final weeck of the induction period was spent briefly
looking at the Production Control Department and the accounts
systems,

Throughout this period of industrial induction, I had a weekly
neeting with the departmental managerm Gordon Stockell, During
these meeting many aspects of the department were discussed,
ineluding the various comments of different personnel about
particular problems. These discuseions helped to ensure that
I obteined & 'balanced'! undersia nding of the deparitment and

the people in it, and were therefores of considerable imporiances

2,%. Academic Induction

This period of jndustrial istrcduction was combined with
an "academic" introduciion to the concept of an IHD project, and
also various academic techriques whi iech would be available to me.

.

Phe academic wark undertaken in this initial period included 3=
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1. A five-day infensive cour

Plant Economics",
2, A lecture course in management accouniing

%3, Seminars on various IJHD lopics and themes.

The direct valus of thece courses is difficult to assess,
if we only consider the direct application of the knowledse
gained, However, they did make indirect contributions of some

ijmportance, which are outlined below,

The first course atiended was a rivew-day intensive -course
designed for the chemiczl engineering industries. Ii was used
as a general introduciion to industrial economics, and academic
jndustrial terminolozy and theory. The course helped outline
the fields of academic iafluence in industry and indicated areas
of acadenmic activity. TFurthermore, the financial accounting
content of the course helped to provide an in itial understanding
‘of the departmental accounting sysiems, prior to attendance at the
University accountancy course

The course on management accounting provided in rmation of
more direct value to the work in its early stages. Underst
deparimental accounts in the initial stage, and analysig of deparimmntal
accounting ratios later, were certzinly simplified by knowledge

obiained on the courae,

Attendance 2tIHD seminars during this early stage of the work
was very important, Coming siraight from an acedemic background,
adjustment to, and acceptance of the IHD concept was not easy.
Accepbtance was greatly helped by attendence at seminars, when one
ecould meet and talk with not only course tutors, but also mere

experience students

Perhaps the most important sector cf the academic introduction
wvas & weekly meeting with my main supervisor. It was during these
meetings that the progress and direction of the research was
discussed and planned, Again this was éan important pert in the
process of coming to terms with the somevhat unfamiliar IHD
concept. Also it was during these meatings that targeis were set

for the completion of various stages of work, This was inportant
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in maintaining initial momentum duriss a poriod in which the
work was of a general nature, and heinz cenducted by a

rescarcher vinc was a little unsure of the direction of his projecis.

This is ol course, a general problem to all research students,

(= 5

ut possibly more so ito an IHD student who has to ascertain the

1. The sponsoring Company.

2, Industrial Supervigor.

3. linin academic Supervisor.

4. Associate acamenic Supervisor.
5+ Himself,

411 the objectives may difer slightly and the researcher
must reconcile differences and obtain agreement, whilst steering

the course of worlk.

2.4 Hypothesig Ceneration

5~

The initial survey of the problem area was to help generate ideas

for cost reduction actions, which in turn would provide the basis

for a specific area or areas of work., The "hynothesis generation"
™Y

wag avprogched from three angles :

1. 4 ‘persocnal brainstorming! approach, deginning with the auther's
view of the department and irying to question existing methods, and/or
think of ways to do things better, or attempting to solve some of

the apnarent bvrnblems, A challenging attitude was adopted, as in
Work Study, asking questions such as 3 :

What is the purpise of this task/process? (Haed'it be dore at all?)
Thy is it done here? (Could it be done elsewhere?),

Why is it done by X? (Could it be done by Y?)

Why is it done this way? (Could it be done some other way?)

o
(Could it be combined with something clse?)
Why ie it done at this time/stage?

aiCe
This was very much an "ongoing" process during the introductory
pericd, with sone ideas arising from guestions to various personnel

=

about their specific function in the department.

5
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However, the iayllic picture of a keen resecarch student,

deep in thought, producing outstanding innovatory ideas, is

far removed from the a2ctuzlity of a slespy student trying %o think

of ideas at four in the worning, seatcd at the moulding foreman's

desk with a mug of cold tea in one hand, and a greasy sausage

r0ll in the other | Having experienced the working conditions

and prevailing pressures within the department, I began to

understand why the process of change in industry %tends to be slow.
One consequence of generating iheas in this way is that people

become indentified with their own idess, take criticism of them

personally, and over-argue their streng points. Conversely,

they are quick to see the snage with other people's ideas and

become "polarised" in opposition,

Consequently the next two sources might be expected to be more

Pruitful in terms of implemented results, if net in "white hoit"

Ph.D, style creativity.

2+ The second sgurce of ideas was the people associated with the
department, and the problems they described to me. Here, I could
either directly accept the problem or a modifigation of it. However,
care was required, since there was always more than one way of
viewing a production problem, Indeed, a moulding foreman's view

of a particular preblem and its causss, was likely tc be totally
different from those of members of the Techrnical Deparimeant, This
gserved to highlight the importance of the whole of this induction
period, both the [first week and later, spending time not only

on the "shop Flcor", but also in the service departments,

%, Finally, the third source of ideas was the suggestions scheme.
Phis proved very unmsatisfactory as no records had been kept, and

-

presumably any promising ideas had already been implemented,

Later in this thesis, (Chap.13) gome comments are made on the
_process of creativity and hypothesis generation, and {he author's apvros

compared with present methods, and ‘theories for production of ideas.

BB Al tornative lines of anproach

Tt is perhaps useful to consider the alternative lines of

approach, briefly outlined in 2.1, that might have been adopted

during this initial phase of investigation of the problem area,

and searen for possible ideas for resecarch.
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e«s 1, The factory manager, Mr.,D.Air, or the deparimental
management might have selected what they believed to have been an
important area for research. However, Mr.Air felt that perhaps the
present management has been living with the problem for {co long,
and therefere "eouldn't zee the wood for the trees". He also

felt very strongly that the initial investigation should be
conducted from the standpoint of an unbiased independent agent,

viewing the problem from the outside for the first time,

If this initial approach was a total fallure, then lanagement

might from experience suggest possible lines of approach,

e«2+ 2o Rather than spend three months on the "shop floor" and in
service departments, the investigation might have taken the

form of a detailed examination of all the data available about

the depariment., Again, Nr.fiir had sirong feelings, and he

considered that it was vital for the author to understand "what and who"
made the department tick," and cexrtainly if I was to involwve

menmbers of the .department in my work, then it was important that

a working relationship be established as early as possible.

Indeed, the induction period helped to indicate just what data

was available, and how it was generated and furthermore, a certain

amyunt of analysis wes performed during this period.

e«Ze3s A third alternative might have been a historical view
of the departmental accounts to determine how long the loss
gituation had existed, and how the department had heen run in
any period for which it had been profitable,
Unfortunately, the accounting records were not available for the
period prior to the move of the department to Skelmersdale.
Alsgo this would not have necessarily indicated why the department
was in its present state,
A1l thase approaches are more restricted than the apnroach
adopted, the slements. of which might be described as follows 3=
1. Production of an initial statement of the perceived problem,
2, Understanding the components of the problem.
3« Understanding the management objectives and developing

¢lient relationships.



—
i
L

4., An examimation of the problem area and the possible
"tools" available to aid solution,

5. Brief analysis of the accounts.

6. Hypothesis generationfor possible solutions, through
learning the "language" of the process and challenging
the technology.

This approach attempis to take an objective standpoint,
whilst laying the foundations of personal relationships, which
become important when implementation of solutions is attempted,
Also it aids the transition for the researcher into an indusirial

environment from an academic background.

Thus the induction period concluded with two end products,
a knowledge of the workings of the depariment and a list of prtential
coat reduction ideas. What these ideas were, and how they were
treated, is described in Chap.4. Before this, Chaps 5. gives
gome of the detail discovered about the department during the

initial period.



Chapter 3. The Lockheed Depariment

e

This chapter describes thes product, the production process,
and tne financial situation of the department as discovered

during 4he initial pexriod of inductionu.

There are two reasons for deing this 3

1, Such a deseripiion was nct readily available when the aunthor joine
t e Company, and the initial introductory period was spent
gathering this informaticn. The presentation of information
in the form of a process flow chart was new to the members
of departmental siaff, as was its later use as a basis for

departmental cost models,

2., Many of the ideas for profit improvement were directly
relzted o particular stages in the production process, a
description of which may, therefore, give the reader some

idea of the practical implications.of changes

3.,1¢ The Product

The department produces small rubber components for the
automotive industry., These components can be split into two
basic types :

(1) seals i,e. hydraulic systems components, and (ii) boots and
dustcovers, i.e. parte that provide protection from dirt

and dust. Examples of both types of components are shown

in fig. 3.1 (Photo). Seals, which account for 70% of the
output of the department, are used by the cusiomer in the
hydraulic systems operating the brakes and ¢lutches in
motor vehicles. It is therefore imperative.that only
verfect parts are used in the systems, since failure could
have very serious consequences, not only for the occupants
of the vehicle, but also for the Company in terms of civil

or criminal liability.

34,2¢. The Process

Both types of components are firet moulded into shape, and
then reduced to customer specified dimensions by one or more
tfinishing! operations.

Fig. 3.2. is a simple diagrammatic representation of the

produciion process, showing the various stages of vroduction,

d
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(This gimple model of the devazriment vas a direct

result of the induction pericd and the aunthorls understanding

of the process and the deparinent).
Kach component is made in a specified material., havine .
- ¥ 4 >

the properties which meet the specificstions required

by the customer. 1In a depariment regularly moulding in excess

<k
o
=3
]

of 250 different parts, great care is needed to ensure tha
gorrect compound is used for each trype of part, Thb case is
somewhat sinplified since similar types of parts 1re nade fro

the same compound., Vhen the project bezan, the department was
regularly using 19 different types of compound, although attemnis

wore underway to reduce this number,

A1l compounds are mixed on site by the Mill Departnent, in the

quantities requested by the department, Then, after the compound

54/

hes been tested by the Technical Department, it is murchzsed from

the Mill Department,

The first opuratlon performed on the compound within the Lockheed
Department is to form it into a shape zcceptable %o ihe moulding

machinery. This is done by reheating a quantity of ithe materianl on

a mill, and then passing it through a type of extrulin ng ‘macnine.,

2

This machine, known as a 'Barwell', forms i‘he material ints a long
- eylindrical strip avprox, 2" in diameter, known as 'cord! (vecause
of its rope like aknehranCQ; the machine also has thke facility to

cut the 'cord'! into small pieces known as tblanlks!,

There are basically only two methods of mouldihg parts in the
departnents one type of machine uses rudbber in a 'blank! form, the

other uses 'cord',

The first method is known as Compression Moulding, and had been

in use in the depariment since before the Jecond World War,

. The process is simply %o place 2 piece of unvulcanised rubbery

of the correct weight, into a metal mould, which is enclosed under

i

pressure by two steam heatbed plates The heat from

these plates is sufficient to heat the mould and
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+he rTubber in the cavity, so that under a pressure of
100 p.S,i. the rubber will 'flow' and fill all the parts
of the cavity, This !'flowing! of the rubber tzkes approX.
1 min. from the closure of the mould; the time varies with
the thickness of the mould and quantity of rudbber. The
pressure and heat are however maintained for a further 2
minutes (on average), to 'cure' the compound i,e. transform
it from a mixture of natural rubber, carbon and various
additives into a material that has the normal elastic
properties of rubbers, This method of producing rubber components
appears somewhat ‘primitive', and the pasic process and machinery

has changed very little in the past forty years.

The second method of moulding, Injection moulding, is adapted
from techniques used in the plastics industry. In this

process the rubber is fed ‘into the moulding machine in ‘'cordf
form., This method has a very much shorter cycle for parts
production than the 10 minutes Compression moulding cycle,
because the machine preheats the rubber pricr %o injecting it
jnto an electrically heated mould. Therefork, the rubber is
partially cured before it enters the mould. In fact, on average,
the rubber reamine in the wmould for between 3/4 end 141/2 minutes.
An added advantage is that because the machinery is more modern
a large degree of operator control cover the process has bheen
elininated.

A1l parts are moulded with more compound than is actually
required for the finished parts, to ensure that the mould
cavity is completely filled, and 2 ‘whole' part is produced
everytime, This in turn means that all parts have to undergo
one or more finishing operations o remove this excess rubber,
or "flash", as it is called, If we refer back 1o thr diagram
of the production process, we find that all the parts are sent
to a stores area prior to the finishing operations, Here the
moﬁlding operators' production claims are ckecked, before the
production figures are sent to the Bonus Department, where the

wages are calculated.



The two moulding foremen on esach shift are responsible ror the
control of 811 procductien and personnel io this stage in the
process. One foremsn is respornsible for the Injection
Moulding section and stores area, the other for the
Compression Section and Barwell

¥y first two months were spent with the foreman responsible

for the injection moulding area.

£

The next operationsg are concerned with the removal of "lash'
or excess rubber., In the case of the majority of boots and
dust covers the flash is removed either by hand trimming using
scissors, or freeze trimming i.e, freezing the psrts with

liquid €O, and then bombarding them with small lead pellets to

2
remove the flash. The choice of trimming method is often
dictated by the position and thickness of the flash., Many of

the seals however, are made on the injection moulding machines,
and produced in a mat form, So in this case the seals have first
to be removed from the mat by a ‘clicking' or mechanical

trimming machine,

.

The seals then have to be cui down to custonmer specified size

on a lathe., The parts arec fed inio a chuck rotating in a wvertical
plane, and are trimmed to size by a blade moving in a horizontal

plane. Parts are retained in the chuck by vacuum, which also
pulls the parts against the chuck producing.the rigidity of

the part required during the cutting, As can be seen from the

process diagram there are two basic types of lathe, named after
the method of feeding the parts into the chuck, Hand lathes

require an operator %to feed the parts inio the chuck, whilat an

auto lathe performsg this feeding operation automatically. The

cutting is a precision operation with an average error of less
than To.01v being called for on most specifications. After

these cutting or trimming operations some parts underge further

mlscellaneous operations such as drilling or venting., Again

the process is basically removal of excess rubber to customer

specifications, The majority of paris are then washed prior

to being inspected
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Inspection ig arguably tha most imp-riant part of the process,
because of the eritical role played by many of the parts when
they are finally put to use, The quality standards require that
each part be visually inspected for a number of faulis,

This is done by viewing the parts through en illuminated

lens, giving & magnification of x2, The inspectors not only
have to eliminate the scrap parts from the good parts, but

are also required itc separate the scrap into moylding or
finishing scrap, i.e. decide whether the faunli arose during

the moulding or finishing operation. These scrap figures arose
dguring the moulding or finishing operation. These scrap figures
are then compiled into a report showing a weekly scrap figure
for individual parts and an acummulative figure., This
information is then used by the department for preduction/

quality control.

Following the 100% inspection of all paris, a check on the
'efficiency of the inspectors is carried out, known as a

vendor check. This is intended as z sample check carried out
not only for the customer, but also for %he department, to
ensure that individual -inspectors are ach;cvzng the required
standards, The vendor checker inspscts a single sample of parts
from each batch of inspected work, the size of the sample being
deternmined by the guantity range of that bdatch., Depending

on the results of this sample, the batch is either sccepted

or rejected. The rejection of batches ruuns at about 10%, and
these rejected bacthes are returned to the inspector who

performed the initial operation for reinspection.

Good parts are packed into cardbeard boxes, and dispatched

to the customer. On arrival at Automotive Products Limited,

the parts are again sample checked, and each of the suppliers is
nssigned & grade. The grade is based on the % or number of
batches that are passed as dcceptable, In the latter half of 1571

Lockheed Deparimeni was rated as the lowest grade supplier. According

to the definition of grades by the A,P. Group, this meant that

the Department was s "A supplier who, on the basis of
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Automotive Products Group Conpanys assessments of their
currant gquality performarce, urgently need to effect an
improvement". Thisw2s another indication of part of the

department's problems.

The details for this description were collected during the
initial induction period, which also included briel visits
to various service departments. o

eeges 1o Technical Departuen

The Techrnical Department was divided irto four main areas,
2all of which were of varying impecrtance to the Lockheed

Department. These areas were ¢

1 Materials Evaluvation - whose function was twofold,
firstly developmernt of new materials and seconaly,
the control and testing of all materials before they were

vsed in the department,

2. Development = responsible for the development of prototype

parts, in accordance with customer reguests,

3, Process Control - this area supplied the Lockhhed
Department with three full time process controllers,
whose main tunction was to supply technical assistance on

production problens.

4., Quality Control - for the Lockheed Department this
was the most important area, since all the incspectors in
the department were thz responsibility of the quality
control area, As well as providing the final inspection
of all parts, there were aisc three ‘roving' quality
contrellers whose funetion was to perform periodic checks

onn the parts at varicus stages of proouction.

The situation was %o change, later., Firstly, the control of
the final inspection seciion was assipned to the lLockheed Deparime
and the three roving guality controllers who were proving ineffecti

=

were phased out,

bl
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@.8¢2. Production Corirol and Accounts Devartment.

Production Control was responsbile for planning and monitoring

the output, keeping preduction records and customer liaison.

The Accounts Department produced two sets of information, a
record of variable expenditure and a profit and loss account.
The varianle expenditure sheet for each department indicated the
monthly actual expenditure, a monthly management planned
expenditure figure, and also cummulative totals of“actual and
plan figures for the year to date., The profit and loss account,
produced on a weekly basis, gave the total actual costs, the

sales income, and therefore the profit/loss for the department.

Ze3¢ The Departmental Accounts

By the end of November, a rough balance sheel for the department
for 1971 was vroduced by the author, The variable costs were found
" from the monthly variable expenditure sheei mentioned above, and
the figures for fixed costs were supplied by the chief accountant,
A simple profit/loss account was compiled and uged for the initial -

analysis., This is shown ir PFPig.3.3.

TOTAL SALES INCOME £618,000
DIRECT MATHRIALS COSTS 78,000
LABOUR 008TS (INCL,NAT.INSUR). 420, 000
MAINTENANCE COSTS 122,000
GEN. SYORES ISSUES 2%,000
POWER CUSTS 24,000
TOTAL VARIABLE COST 667,000
FIXED COSTS 255, 000

TOTAL COSTS 922,000 922,000

LOSS £304,000

TR T R o T e

FIG: 3030



For & short texin selutiorn te the problem ¢f the loss there
o

were three immediste courses of action avallabhle :=-

1, Incresase the prices by 50%
2. Reduce the total costs of production by 30%
3¢ Operate a combination of these two actions.
!
The price aspect had been under review for some time, since it
had been discovered that the factory had inherited a department
with a pricingz structure that bore littlesrelation to the

actual cost of production,

My work was %o be concentrated of reduction cof costs, or to be
more specific, reduction of wvariable costs, This was because a
large portion of deparimental fixed costs were allocations Trom
factory fixed costs; and therefore savings in this area would
tend to be gprread across the factory rather than concentrated

on the Lockheed Department,

FProm the figures in Fig. 3.%., it was obvious that the most

important area of variable costs was labour, and for this reason

one would expect that the majority of profit improvement ideas

should involve labour reductions, either directly or indirectly.
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CHAPTER 4

L

.

Bvaluztion of Ideas - I

Having generated and collected a number of potential cost
gaving ideas, as reported in Chapter 2, it then had tc bde

decided which of them to pursue and nltirmately to implemente.

Broadly speaking, there were two wain avenues along which

rosearch could be develiopeds

L]
1« The general approach to the problem of the department's
financial situation could be retained, by evaluating as many

of the ideas for cost reduction as possible,

or

2. Research could be concentrated on one perticular idea, or

agpect of the department.

Yr.bir and lr.A.A.Parr (Ind.Eng.Msnager) suggested a possible
line of research, which fell into the latter cc'tegery.,

The surgested project was a comparable enalyeis of Compreseion
and Injection lloulding téchniques, and all the associztied
implications for the department, if it were to totally adopt

one method or the other.

Arguments for adopting this project included the considerable

value of such information to the Compeny, vwhen formulating
development policy, and it might indicate whether present equipment
was suited to present business., Furthermore, the project woul
uséfully £i11 the three years available for research, However,
against such a project was the fact thal research was unlikely

to have any immediate effect on the depariment's financial situation.

In an industrial environment this sort of decision as to which
iseas/avenues to pursue, is freguently talken - perhaps after
discussion - on the basis of the expertise of a few experienced
ﬁeople. This method is rarely, if ever, evaluated and there is
no way of knowing whether the decisions were the best that could
have been taken. In this case therefore; it was decided to make

a quick and reasonadly objective evaluation of all the ideas

Lo
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surgested before accepting or discarding any.
T+ might have been instruciive to simullansously hold the

traditional management-type discussion and compare the conclusions

is
reached; but one impartant eature of the whole investigation,
was the 'independent agent' role of the author, and at this stage
31+ was feared that views expressed by management might have an
undue influence on objectivity. When initial evaluaticon was
completed, management would, of course, have the chance

not only to comment, but to decide which ideas to Implement.,

There was still more than one way in which some kind of
objective evaluation of ideas could ose carried oute. The
Accounts Department or Imdustrial Engineering Department could
have been asked to perform the evaluations using information
available to them, or by getting the individuals who wonld de
affected if the suzgestions were implemented to make estimates.
Hovever; most of these suffered from one or both of the
disadvantages mentioned above - lack of objectivity,and
violation of the author's independent agent role. The
evaluations were therefore carried out by the author himself,
though of course much of the information needed came from people

concerned in work relating to the wvarious suggestions,

4+1¢ The Method of Evelustion

The meihod adopted to evaluate each idea can be summarised as

follows 3

1. List 81l arguments for and against each idea ("pros" and "cons"),

2, Compile a list of facts required to guantify and place a
financial value on each argument,

z, Collect the information and use it to guantify the argument,

4, Do the same for each argument and finally produce a

quantified evaluation of the idea.

Stage one of the above method was accomplished by discussing
each idea with interested parties, in order to ensure that a

comprehensive list of arguments was cbtained for each idea,
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In any management etrg:ture one is likely {c encounter

some form of personal politics, which are likely to produce
subjective rather than objective opinions on actions affecting
an individual, or the area under his conirel. Therefore,

where possible, ideas were discussed with those members of
ataff who were against ideas, as well as those who were in
favour of them. In this way, it was hoped to gain & balanced
view of an idea, and also an end evaluation that wis acceptable
to all t'interested parties', ¥urthermecre, such an approach
otffers a way of avoiding polarization of views, by involving

individuals in a discussion of the arguments for and against.
2 &

So, even at this early stage, the importance of establishing
working relationships with the management can be seen, Indeed,
the adoption of this attitude, of asking pecple fHr their
objections, helped ito further these relationships by indicating
that their knowledge and views were of imporiance, and were not
being ignored, An example of the approzch is seen in the idea
to 'Eliminate the Pari finished Stores and Storemen", This idea
was discussed with the departmental manager, the production
controller, the industrial engineering department, and the
foreman résponsible for the area - at least three of whanwere

cprosed fto the suggestion for various reasons,

In passing, it should be noted that it required a conscious

effort on the part of the investigator to seek out opponents of

ideasy most natural pressures make it easier and pleasanter

40 4alk only to supporiers.

Stage two of the method was the compilation of facts required
to quantify each argument. Where possible the object was to
place a financial value on the argument, though this was not

alweys feasible e.gs where intengible benefits were anticipated.
e Y
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Chapter 5. Departmental Scrav lodels

5.1+ Preliminary Study - Evaluation of scrap costs

.

At an early stage in the evaluation it vecame clear that many

of the ideas had savings related {o reductions in t'scrap's this
being the term uged to describe those parts vhich for one reason
or another did not cenform with customer Specifacaticns and were
theraefore unsaleable, Furthermore, it was clear that litile
factual information was available in the department vwhieh would

permit detailed costing of the scrap,

It was therefore decided to conztruct a 'scrap generation mrdel!
which would show at what stages scrap arose, and so the cast of

producing it.

Scrap represents a financial less in two ways
LY

(i) The material itself: because of the nature of the material
the scrap produced after the vulcanising stage (in fact most

of the scrap) carnoi be re-used.

~~
bt
1

T’

The cost of work carried out on the scrap parts; this arises
at stages of the production processz before the (faulty)

operation which causes the part to become scrap; it can alse
arise after the stage at which it becomes secrap if it is not

detected and remains in the system.
Two scrap models were therefore constructed, one for materials ard
one for labour, and these are shown in Figs. 5.1 and 5.2,

520 Construction of Departmental Scrap lodels

\

BEvaluation of the variable costs in serap could not de obtained
from the accounting system. The only other possible scurce of data
was the costing system for individuval parts, which was als» rejected

gince it had been found by management ts be inaccurate,

Weekly records were produced by the inepection section, showing

the number of each type of part inspected,and what percentage were

rejected for faulis occurring during either moulding or finishing

3 &



Therefore the .department was aware of approximately how much scrap

was being produced, but not the cost of doing s0.

In order to provide estimates of the value of wasted variable
costs, an analysis of inspection scrap date was aprlied t»

suitable mrdels of relsvant departmental variable costs.

Phe data used in the analysis was as follows $

-

Pigures were taken from the weekly inspection scrap report, over
a %2 week period (Weekending 9.4.T1 to 26.11.71)

+

Total parts inspected = 34,027,626
Total Gocd Paris = 23,561,079
Total Scrap partse = 10,466,607
PTotal MNoulding Scrap Parts = 7,025,980
Total Finishing Scrap Paris = 39 441,627

These figures were then broken down inte parts moulded by the

two different moulding processes.

Injection Moulded paris i .
Total parts inspected = 24,876,561
Total Good Parts = 18,114,679
Total Moulding Scrap parts = 4,216,660
Total Scrap Parte = 6,761,882
Total Finishing Scrap paris = 2,545,222

0f the total parts produced 73% were produced on Injection machines,

and the remaining 27% on Compression MNachines,

Compression loulded Parts.

Total parts inspected = 9,151,065
Total Good parts = 54446 4 5407
Total Scrap Parts = 557044725
Toetzl Moulding Scrap pafts - 2,809,320

]

Total Finishing Scrap partis = 895,405
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This data was then combined wiih latour snd materials coet
models to compute scrap costs, The models were based on the

simple ﬂlﬂ"ram of the producticn process shown in Fig. 3.2, in

Chapter 3. The labour cost model, for example, was formed by @

1., Determining the number of operatives involved in each stage of
production.

2, Finding from the Wages and Industrial Bnugineering Departments the
average wages paid to operatives in each section,

3, Caleulating the total wages bill for cach section.

(The total wages paid according to the model were then checked

against the annuel wages detailed in ‘the Deparimental variables account)

The background deta to the labour scrap cost model was as follows @

5«3¢ Labour Cost of Scrap Hodel

S5e3¢1s, The Cost of moulding Labour in scrap.

This cost was estimated by first calculating the total wages bill, for
¢t and relevant indirect labour, for the two types of
.
moulding. Then using the figure obtained in the anslysis of

inspection reports, i.2. in the case of Compression MHoulding = 41% serap
the assumption made was that 41% 0f compression moulding labour

was employed to produce scrap.

Compression lMoulding

%

£85,850 p.a.

£7,300 (Nat. Insurance + Bmployer's Liability
Insurarnce).

e
7]
t=te
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1

Tetal wages

-+

£93,100 p.a.
Labour Cost of Moulding Compression Serap = 41% of £93,100

= £ £38,200 pea,
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Injection Moulding

Total wages paid = £72,400 p.a,
4 £5,150 (Fat.Ins. + B.L.I).
= £775550 pede

Lebour Cost of lfoulding Injection Scrap = 27% of £77,550

= 321’000 p.a. *

# However, this fisure does not include the unrecorded scrap,

which is produced &t the beginning and ,end of the shift. At the

end of each shift the machines had to be filled with 'Virgin Rubbver!
to prevent material tcuring up' and machine jamming. Hence at

the start of each shilt, material is used to 'purge! the

tyirgin rubber! from the machine, The moulding foreman

ostimated that each opesrator spent approximately 15 minutes a shift

‘closing down' and ‘!starting up' the rachines and producing scrap.
The labour cost of this time was estimated at - £2,600 p.e.

5¢3¢2¢ The Cost of Finishing Labour in Scrap

This cost was estimated by calculating the wages for all the
finishing operations, then obtaining an estimate on the cost ratio

of finishing Injeciion and Compression paris; dbrth the Departmental
mManager and the Finishing Yoreman estimated this ratio as 1:1.5y lees
the cost of finishing Compression parte was approximately 3305
greater than Injection parts. Using this ratio, the total number

of Compression paris was converted into 'Injection equivalent parts'.
Pinally, the total labour cosis were then apportioned according

to the percentage of Injection and Compression (Injection equivalent)

parts, as a percentage of the total parts produced.

Division of Finishing labour costs

i

Total number of Compression parts- 9,151,065 (Section 5.2)

i

Total number of Injection equivalent

9,151,065 x 1.5
parts, ;

it

13,726,598
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& motal Number of parts finished =
2 3 g el
Total number.cf Injection parss = 24,876,501
2 eyl
+ 13,726,598

]

+ Total number of Compression/
(Injection Equivalent) parts

- 58,603,159

4 5 5 ; i
S, Compression (Injection Banivalent) parts as a §% of

Zof.
50% .

i

total parts finished

Injection parts as a % of total parts finished = 64%

Now Total Costs of Finishing Labour = £1%32,100 p.a»

[} ety 5 . ™
Labour cost of "finishing! Compression SCrap.
[ ]

]
= 41% of (36% of £132,10C pe2.)

= ﬁls', 500 Pala

* Labour cost of "finishing" Injection Scrap.

= 27% of (647 of £132,100 p.as)
= £22,800 p.s.

Se5e5s The Cost of Inspection Labour in Scrade.

Here it was assumed that the labour ccst of «dnspecting a
Comprassion part was the same as for inspzcting an Injection part.
Pherefore total inspaction labour costs were apporiioned according

o the total number of each type of parts inspected.

L] . .
e , Liabour cost of "ingwecting! Comnression Serap.

= 41% of (27% of £66,600 p.a.)
= £7,400 p.a.

* fabour cost of "insnecting" Injection
*

= 27/t of (73% of £66,60

o
5ol
-

1]
-
S

= £1%,100 p.a.
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wasted during
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57% £2,600 p.a.
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354450 £23,950 p 10,020 pa

1

INSPECTION

£66,600 paas

Cost of labour
wasted in

L ——sinspecting

scrap (Injection)
£13,100 p.a.

TOTAL LABOUR COSTS OF SCRAP

= £126,445 p.a.

FIG. 5.1.
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A11 this information is to be found in Fig.H.1., the
', abour Scrap Model'. In the diasgrsm it will be found that

the scrap costs have in fact been broken down further to provide

47

value of "Moulding and Finishing" serap at each stage, This
was achieved by using the figures from the tables of numbers

of scrap parts (Section 5.2).

e.g. for Injection Scrap 63% of the Scrap. is Msulding Scrap

and 37% is Finishing Scrap.

S5ede Material Cost of Serap lndel

The "Materials Scrap Model" was constrdcted in a slightly

different manner to the "Labour Model", It was basically a

process of following the material input through the production
process, then discovering where scrap is produced and why. During
this jinvestigation a number of areas were discovered where

material was wasted, but the wastage wes unrecorded. In such cases,
in an attempt to obtain a complete piéture, estimates were

obtained from relevant personnel as to the magnitude of the wastage.

A1l the following datz is to be found in Figle 5.2,

S¢4¢1s Material rsjected by the Technical Department,

As a result of testing by the Technical Department, after mixing,
3,2% of mixed compound is rejected. HNow 9% of this rejecied
compound is remilled, and a small loss is incurred, as a result

of wasted labour. The remaining 1% is scrapped at a cost of £25 p.s,
thigs figure being 1% of (3.2% of £77,500 pea.). (£77,500 pea., =

total annual materials costs, from accounts sheei),

Sede2, Cost of lMaterial returned from the Barwell

This is due %o the fact that a certain amount ~f compound is left
in the machine after use., This has been estimated at 5% of all
compound used on the Barwell, by a Barwell Forenan.

0f this 5% - 1.57 is scrapped, and 3.%. remilled,

Cost of the 1,57 is estimated at £1,150 p.a.
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"
Dropped on Virgin rubber
the floon" '
£180 p.ae used in 'start-
up. £300 p.a.
23% 57% i
PART FINISHED STORES
(COMPRESSION) (INJECTION)
Wheela- | ’ ’
eela- | | . a
brate or | ::‘::h | ECllck:mg
Material freeze i Material cost of
cost of scra trim i scrap in 'Flash'
in 'Flash’ ; ' of injection
of parts.
compressiofr >
bt £3,677 p.a.
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compression INSFECEION — ——sparts moulded are
parts moulded | . SCraps
are scrap. ! £8,244 p,a.

£5910 p.a.
TOTAL MATERIAL COST OF SCRAP

= £'._‘.6‘259 Peile FIG. 5.2, -
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This £1,150 p.a. ean be allocated £735 pea. Injected Material

Q
A
3
3
H
a
—
L

and £415 ©.a. Compressi

B5edsFes Material returned from the "M1lank and Cord! Stores,

At the 'Blank and Cord' Stores material may be returned due to ageing,
incorrect blank size, scrap part production, etc. etec.

Statistics available were limitod, but indicated thet 97 of all
compound is returned (8% blanks = 1% cord); 4% is then scrapped,
the other 5% being remilled,

Hence the material cost in scrap was 4% of 9,100 kgm/week
{(figures from Barwell operators' work sheets).
iees 50 x 9,100 x 4 kams @ 17 np/kgm.

. 100

Cost of material scrapved at this staze = £3,100 p.a,

(NOTE ¢ account was also taken of wasted Barwell labour).

S5e¢ded, Material wasted on moulding machines t

Compression Operators dropping blanks on the floor,

Estimated 1% wastage at a cost of €180 D.&e

Material wasted by Edgwick operators at the start of each ghift,

At the end of each shift the machines have tc be filled with virgin
rubber to prevent the machines "curing up" and jamming. Hence

at the start of each shift, compound is used in "cleaning" rubber

from the machine = 50 of compound used on the Edgwicks is used in

this manner, plus a guanity of virgin rubher,
Crst of 5% of total cord used on the Bdgwicks -

= £2,300 D.s.

Cost of virgin rubber was calculated from a Tigure for the

total weight used per year (supplied by the Senior Foreman) .

= £300 pLa.



56445, Material used in the vroduction »f serap varts.

-

The total material used in the two iypes of moulding was found
from the Barwell operators work sheats, Then it was assuned that
the material in scrap was equal to total percentace gecrap of the

=

twe types of moulding.

s " e il 5 : -
We see from the material scrap diagram that 2%% of the original total

material mixed for the department is used in Compression Moulding.

In cost terms, this is equivalent to 23% of £77,500 Pels

4

Similarly, the material costs for injection moulding =

57% of £77,500 p.a.

Cost of lMaterial in Compression Scrap.

ks mentioned above 23%% of the original material input was used

in Compression mouldings,

Cf thig 23%

2) 4.47 is "flash" and removed at the "clicking and trimming"

stage of finishing.

and b) 18.6% is used in the actual production of parts,

It was necessary to differentiate waste in the above manner,
because a cerfain percentage of material is unavoidably wasted in
"flash", whether the end product is a goond or scrap part, However,

if scrap savings are to be obtaiuned, they can be done so in two ways

a) TFor the same material input, good output can pe ircreased by

reducing scrap.

b) By reducing the material input, the same good output comld be

obtained if scrap was reduced.

In the first instancen the amount of material wasted in "flash"
remains the same, in the sedond instance materials savincs Trom
"flash" can be obtained, hence the need to have "#lash"

separs ted out.
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Then the scrap costs were as follows ¢

.

1. Materiale Costs of Scrap in "Tlash" of Compression Parts,

= 41% of (4.4% of £77,500 p.a.)

= £1,3%398 v.3,

2. Materials Costs of Scrap in Compressipn "parts"

E:

= 41% of (18.6% of £77,500)

= £5,910 p,a.

“

3¢ MHaterials Costs of Scrap in "flash" of Injection Parts

= 27% of (17.6% of £77,500)

= £3,677 D.a.

4. MNaterials Costs of Scrap in Injection "Paris"

= 27% of (39.4% of £77,500)

= £8,244 Dt

Sunmary

1+ Cogt of Scrap .

From thie analysis, it was estimated that the cost of labour

and materials in scrap production was £152,704 p.d.

The breakdown of Scrap Costs was as Tollows

Injection Compression
L. Labour Costs in Secrap
Barwell Labour £, 540 £ 1,305
Moulding Lebour £23%,600 £3%8,200
Finishing Labour £22,800 £19,500

Inspection Labour * £135, 100 £ 7,400



~

Injection Compression

B, Material Tosts in Scrap atb :

Barwell £ 735 £ 415

: Blank and Cord Stores £ 345 £ 2,755
Moulding lMachineg and

in "flash" atc. £ 6,277 £ 1,578

In parts £ 8,244 £ 5,910

TOTAL £75,641 " £77,063

Number of Parts actually nroduced at the regquired scrap rate

A certain amount of scrap is expected; and allowed for in the
selling price of the partsy However, it was found during the
analysis of the "scrap records" that only 50 out of a possible
460 parts, in production at the time, were being produced with
scrap levels lower than those assigned to them, This gave an

indication of the magnitude of the scrap problem,

Report

——

The two models and the information were made into a report and
presented to management, who received it with some surprise, as they
had been unaware of the magnitude of the gosts. This was not
surprising, since there was no information system capadble of
supplying the figures. The computer print-out of inspection

records, did indicate & loss against standard costs in the region

of £65,000 pa., caused by higher than standard scrap rates.

However, since the standards at that time were considered inaccurate,

the figure was largely ignored.

The invesyigation also revealed certain areas of wastage, not under
effective management control. In such cases, where no recorded data
were available, estimates had to be cbtained from various members

of staff as to the likely magnitude of these losses, These
estimates are detailed in a full copy of the report in Aprendix A,
Once again a situation was encountered where relationships with
gtaff hecame important, if wvalid or useful information was to be
found, and it was felt that such information was needed to zive the

models Ycompleteness",



Chapter 6 - Evaluation of Ideas « I1

This chapter covers in detail the evaluation of six of the
thirteen ideas generated during the initial stages of project work,
foliowed by comments on approaches to management to assess their

validi ty s

6.1« Bwvaluation of Idsas

Once the facts had been azsembled, financial evzluation of the
individual "Pros" and "Cons" for each idea was completed where
possible. As mentioned at the end of Chapter 4y not all arguments
eari be financially evaluated, but this was done where possible, and

the overall effect of an idea calculated.
Exanmples of evaluation now follow ¢

6.1.1. Replace Compression Moulds by Inisction kioulds - foxr those

Compression varis which can praciically be moulded by Injection

technigues.

Estinated Saving = £39,137 peds

-

Phis refers to the two besic types of moulding. In compression
moulding the unvulcanised rubber is fed into the single cavity moulds
by hand and the vulecanising process takes approximately 10 minutes.

In injection moulding, rubbder is fed automaticelly into a multi cavity
mould and the wvulcanising process takes approximately 1 minute.
Comparison of the two processes is not direct since the relative
advantages depend on the nature of the component. However, the
Planning Department had been examining the possibility of replacement,
and identified 16 parts currently made by compression moulding, :
which would be suitable for injection moulding. Nine of these

16 appeared on the inspection scrap reports during the period in which
the 'scrap summary' was made. Hence the summary figures for
comparative costs of the two types of moulding have been used to

evaluate this idea.

Derivation of the above estimate

Pro's
1. Reduction in the cos% of production of good parts.
2. Reduction in scrap levels, since scrap on Injection lMsulding

ias less than on Conpression Moulding,
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Facts Reouired for, and used in Bvalustion

1,0 Total number of grod paris produced for the nine part
numbers mentioned above

= 686,947 (in the 32 week period of the summary data).

1.1. Average number of good parts per pari Sanbas
= 2,385 per week = 119,250 p.a. (50 weeks)

1.2. Assuming that all sixteen parts may be produced at this average
rate - then the total number of good parts ‘required per year
= 119,250 x 16 = 1,908,186 p.a.

1+%. Savings made per good part by changing to Injection lioulding

Tedel Average cost of labour, maintenance and power in a good

Compression part = £0,02965. (See Appendix 4).

16342 Average cost of labour, maintenence and powexr in a geod
Injection part = £0.00914. (Sec Appendix 4).

1s 5 The difference in average production cosis = the saving

per good parti

= £0,0205T per pari

1ede4 An assumption was made that the material cost would not change.

1.4 Savings on 1,908,186 good parts
= 1,908,186 x £0,02057

ay 47
£39,137 D.a. (as already indicated).

2. Reduction in scrap levels has been accounted for in this
evaluation. However, there may alsc be improvement in the
tmorale" of the department if general scrap levels fellj this

in turn might be beneficial.'

Cons

1., Lockhesd (i.e. Automotive Products) might not agree to pay

for new Injection Moulds to replace the present moulds,

2. Extra Bdgwick machines might be required.
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FPacts Reouired for,and used in T aluation

1« The Planning Department selected only those parts with a
sufficiently high monthly demand, teo merit an Injection Mould,
€e2s & minimum monithly call for 8,C00-parts. Thercfore,
as most of the presant moulds were dus for replacement, it was

anticipated that new Injection moulds would be forthcoming,

2., No extra Edgwicks are required since i=- 8

2.1 Total number of parte which will have to be praduced to obtain

2,385 good parts per week

= 13,000 parts per month with a 27% scrap rate,

n
-
e
-

Assuming there are four parts per charzejy and an average
operator working the machine on a 60 second cycle can produce

40 charges per hour
i.es 4 x 40 = 160 parts pexr hour,.

2.3, The time taken tc produce 13,000 parts

= 81 hrs. = 4 days (working 2} shifts per day).

e

2.4+ Therefore, 16 part numbers would require 64 machine production
days per month., Assuming 20 machine production days per wmonth,
approximately 3 extra machines would be sufficient to provide
the necessary capacity. These machines were available, since
two machines were permanently shut down, and & further two

were available but not "commissioned”,

:,Tofal Cost of Implementation = O,

6el1e2. Breakdown of the Finishing Department into smaller unitis.
G

Estimated Gro

’.l

18 Saving = £27,678 v.a.
sti

Derivation of the ahove

Pros.,

1« Reduction in cost of finishing serap.



Facts reguired for,and uysed in Evalu=tion

1. BEstimated cost of Tinishing scrap = £41,517 p.8. (from scrap

sunmary Appendix A).
1.1+ Expected reduction in finishing scrap costs 2/3,&8 a
result of dividing the finishing department into smaller

xunits(from results in the Apperdix below) .

1¢2+ Possible saving = £27,678 peas »

Cons
1. Cost of reorganisation of the department.

Note:=- The saving does not include a figure for reorganisation,
as the cost would depend to a certain extent upon

y

exactly how the department was organised.,

Appendix to the above idea MNo,2

This idea arose from g meeting betweer

=)
7]
o}

pervisors, &t which
mention was made of an experiment in the finishing department,
In the experiment two parts were finished in isolated units,

removed from the general finishing area, with a marked reduction

in scrap.

1, Brief Summarv of the Project on parts no. 37374 and R7366

By mid 1971, the 'situation with regard to customer arrears on part

nos. 37374 and 8(306 was so serious thal the whole production

process was subjected to a thorough examination.

In order to examine and improve the finishing process, all the
mechinery and operators involved were placed in an isclated unit
under one foremen. The foreman's responsibility was to improve
the standard of work, and produce a sense of involvement in the
project. He was aided in his work by the Production
Engineering Department who improved the finiching machinery.
fheir combined efforts resulied in a marked improvement of

scrap standards, as can be seen from the graphs.



2.

2.1.Deductions from the graphs,

The experimegt woas seen o be a suvecess, and the situation with
regards to customer demands solved. Then, as orders startied to
fall, the units were returned to the finishing department., As can
be seen from the graphs, once the experimentael conditions were

removedy a gradual worsening of the scrzp siandards occurred,

Resultc of the experiment.

201-1' Part Hoe 57574

i) From the 7 Total Scrap graph, making use of the trend
= ] L)

curve, then :

a) The aporoximate scrap level before the experiment

was 1507%.
b) During the experiment the level was reduced to 27%.

¢) After the unit was returned to normal production, the

scrap level rose, and appears to find a level at 805,
.

> ') -_’ - > : ) - -
(ii) Prom the % Finished Scrap graph, again meking use of the

trend cuxwve ¢
a) The approximate finishing scrap level basfore the exveriment
was 50%

b} During the experiment Tinishing scrap was reduced

to &%

¢) After the unit was returned o normal production, the scrap

appears to level out at 157,

2,1.2. Part No,87366.

a9

“ e

Apply the same method as above.

1¢3%., e can now tabulate the results in the following manner :-
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' % Total % Pin. % Total % Fin,
Serap Sernp  Scrap Scrap
Before expt. 150% 507 255% 57%
During " 27% (nin) 8% (min) 80% 305
After M 80% 155 705 18%

w

Very difficult to estimate the level of scrap, but the

1

figure quoted is the average of the last four sets of

.

figures.

Zelails Conclusions from resulis

2.,1.4.1. For part no. 37374, the.experiment reduced the total
scrap by %-and the finighing scrap by 2/3. Towever, if
experimental conditions could have been maintained, the

reductions on the original values could have bheen 5/6

2.1¢4.2, Interpretation of results for part no. 87%66 was not so.
straightforward; as the trend for the scrap I figures continued
downwards after the experiment had finished (the experiment

ended shortly after the factory% annual shutdown).

However, the results indicate %that the experiment achieved

a reduction of 2/3 on botn Total and Finishing scrap.

3., Determination of the reasons for success,

E'J

Poszible reasons for success are @
3.1, Improvements in machinery
3.2, OCOreater operator involvement in production standards and the

production team.
2,3, Increased supervisions
3,4« The interest of the factory wanager.
It is, however, almost impossible 1o guentify the individual

contributions made by the ahove faciors, from the
available data.



4+« Conclugijons .

611.3-

The implementation of any comparable situation on the finishing
area 2s a whole is only likely to be successful if the sane

experimental conditions are obtained.,

An attempt to use the isolation idea has been made, by the erection
of wooden partitions, However, since these are only 5 ft. high,

the department does not appear to be divided into sections,

This apparent lack of isolation, combined with the lack of intensive
gupervision is the probable reason for the fact that finishing

gcrap has not been significantly reduced.

So, if the idea is to be implemented more work should be done to

define the optimum operating conditions,

Reduce Compression lMoulding Scrap coats by repular inspection

of parts during mouldinz,

Bstimated Saving = £164077 DP.8s :

This idea stemmed from lack of control over quality during the prncessy
the existing system was such that scrap was only discovered afier the
final stage of production. By actually examining samples during the
moulding process, it was hoped that corrective action could be

+alkcen before variablie costs were wasted on producing scrap parts,

1t was hoped this could be achicved by a team of roving inspectors,

who would not only inspect sample mouldings, but also perform some

of the finishing operations and look for moulding faults that might

not be apparent until the parts were finished,

NDerivation of the.above estinate

Pros

1. - Beduction in the cost of compression moulding scrap.



Facts reguired for,and used in eynluation

1.1¢1. Cost of compression moulding scrap from (Chapter 5)

= £55,342 p.a, (excluding maintenance oosts).

N

1.1¢2. Possible saving in costs due to the actions of the inspectisn
team suzpested in the 'cons! - 40% (As estimated by the

senior moulding foreman).
o

Saving = £22,137 p.a. (for 407 reduction in serap).
1.2.1 Cost of maintenance for Compression meulding

= £22,980 p.a.

1¢2+3. Possible saving in maintenance costs due to reduction
in scrap produced by inspection team.

= £9,190 p.a. (fer 407 scrapreduction}.

S, Total Gross Saving = £31,327

Cons

1, Bxtra Inspectors required te inspect Compression samples.

Facts required for,on used in evzluvation

1¢1e The Senior Foreman estimated that three inspectors per shift ceould

reduce mouvlding scrap by 40%.

142+ The cost of employing three inspectors per shift, for 3 shifts
per day, assuming the inspectors are paid at the top grade

would be = (9 x 40 hours @ £0,74 per hr + shift allowances)x 52

= P15 ,250 p.a.'= Tontal cost of idea,

giving a Net XEstimated Saving = £16,077 Dss

6.1.4. Replace 22 hand lathes by 6 auto lathes,

Net Estimated Saving : £10,000 v.a. Capital Cost = £11,760
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From an initial examinaticn of the depariment, it was apparent that
jnereased uge of auteumatic Jathes, where one man was responsible
for thres machines, would result in considerable savings in the
wages of female operatives working the slower hand fed machines,
Furthermore, using male labour it would ©e poesible to run the
machines for 2 24 hre per day.

‘TDerivation of the above estimate

Pros

1. Saving in totzl labour costs with one man oparating

3 automatic lathes.

2., By employing male labour, the aubto lathes can be operated on
a 3 shift systens.

Facts required for.and used in evaluation

141« Output from the hand lathes averages 71,000 parts per day from
26 lathes i.e. 2,700 parts per 8 hours,

1.2. Output from aute lathes averages 50,000 paris per 24 hours from
5o : Sy E j£

hourse.

o

6 lathes (working 2% shifts) i.e. 3,300 parts per

155 6 auto lathes operating 3 full eight hour shifts per day

would cut 59,400 parts equivalent to 59,400 = The output from
2,700 22 hand lathes.

~

1.,4.1, Saving of labour cost of 22 female lathe operators
= £20,030 p.a.

1.4.2., However the cost of 6 males working 3 shiftis
= £10,020 p.a.

1¢4¢3. Therefore we have an estimated net labour

cost saving of £10,010 p.a.

(Wote 1.4.2. Hes not been included &s a "con"™ in this idea because in
this case all %the "cons" are "one-off" capital cost expenses,
and the two expenses have not heen mixed to avoid

misunderstanding)

-

Pro., 2 has already heen used in ithe azbove evaluation sce A



Cons
1. Cost of machinery and installation,

2, Limitations on the type of parts suitable for using in auto lathes,

3, Training cost of setfer-operziors,

4. BSetting {times.

Facts reguired for,and uvsad in evaluation

.

1.1 Cost of 1 auto lathe including instalilation
= £1,500 (figures from the Assistant Dept. Manager who had been

responsible for the purchase of those "autos" in use).

1.2. Cost of 6 auto lathes = £9,000

2. Limitatione tc the type of parts cut on the present suto lathe,

was due to the fact that parts were held in the chuck by vacuum,

xjﬁis meant that those parts designed with holes in them were
unsuited to this type of machine, However, there were
mechanical types of auto lathe in use &t the Girling factory,
which accepted most {tyves of parts. It was therefore recognised
that, before any transfer could take place, an investigation
was needed as to the type of machine required. This information
was obtained from the finishing foreman whose "anti" views

werc of considerable importance.
%,1. Training a setter-operator was expected to take 10-18 weeks

(as estimated by the Training Dept).

3.2, The cost of training was thus estimated as 6 x 14 week wages

per operator = £2,760,

de Again discussion with the finishing foreman produced an

important point, that of "setting up times".

4.1« Hand lathe letting up time = 5 « 1) minutes.

]

4.2 Auto lathe setting up time 15 = 60 minutes,



*

ot
e

Phis was because with the automatic machine not only the chuck,

Hy
@

but also parts of the automatic feeding mechanism had to be changed.
‘Thus nrovision would have to be made to ensure that auto lathes
would 'runt! for a sufficient time, to justify the time spent

'setting-up" the machine,

Total Bstimated Cavital Cost = £11,760

At this stage the application of standard accounting technigques for
-
evaluating capital investment was considered, but deferred until

management reaction to the project had heen obiained.

A TR T Eliminate the "Part~finished stores and storemen”

o

Bstinmated Saving - NIL

The idea was thet "part finished stores" should be removed fron the
department, As it turned out it was a rather poor idea as
discussions with "interested parties" were %o indicate, 2s the

wfunction” could not be eliminatied.

Qerivatinn of the above estimate

Pros i
1, Bliminate the labour cost of siorenmen.

2, Possible income could be gained from renting cut the stores
area to another department,
3, Possible reduction in Lockheed Department rates, as & resuli of

reducing the floor space used.

Pacts required for,and used in evaluabion

1. Cost of part finished storemen

£6,720 Daa, (From Labour Scrap ﬁodel).

9, The use of the stores area was limited, because it was in the
centre of the general production area of the department. FHence
14 was unlikely that any other depariment would went to rent

the area,



3s1« The sqe. footage of fthe siores = 2,300 sq

.
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3,2, The rates paid = 50p/sq.ft.

Cons

Ag mentioned in Chapter 4, this idez was discussed+«with a number
of departmental staff and the industrial engineering dept. and they

came up with the following arguments against.
4

1« The part finished stores is a check stage in the production
process, The moulding operator's work is counted, and the
information ig then used by the Vages Section to compile the

wages. Thus, if the stores were eliminated then either :

A, Labour would be required to check the operator's work, or

B The wages system would need alteration.

2, The stores provides a&n area in which parts are kept between stages
L] =
of production. Thus, unless part finished stocks are reduced,

this arez will continue to be required for storage,

Conclusion, Because of the ramifications of a change in the wages
system it was assumed that a change would be unacceptable, 1% was

unlikely that the labour required for checking operators work claims

would be less than that already employed, 4lso, since the storage area

is required somewhere within the depariment, 1t is unlikely that any

saving would be obtained from "Pros" 2 and 3. Hence estimated saving

from the idea was nil,

Bglabs Reduce scrap costs, by insnectin~ all parts after

monlding betore finishing is perfoned.

Bstimated Savinz =-£27,580 p.2.(L0SS)

The intention of the above idea was %o remove all the moulding scrap
from the system before any finishing or inspection labour was wasted
en it. In order to ensure that all scrap was removed, a 100%
inspection of parts would be reguired, after moulding, prior o

finishing.
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Perivation of the above estimate

Pros

e

1. Reduction in the costs of labour wasted on finishing and

inspecting moulding scrap.

N
-

Reduction of moulding serap reaching the finishing and inspectiion
o

departments may have beneficial ettects on operator morale,

¥aohls veauired for.and used in evaluation,

= el Labour costs of finishing and inspdeting moulding scrap

(Taken from the scrap models) Uhapter 5.

1+1.1+ Labour cost of finishing compression moulding scrap

= £1ﬁ,£‘00 Deile
1¢1.2+ Labour cost of finishing injection moulding scrap

= £13,550 peae

1+1+3, Total cost of finishing mouldinz seran = £28,150 p.a

-

1.2¢1« Labour cost of inspecting compression moulding scrap

]

= 25’ (320 p‘a‘

1.2.2. Labour cost of inspecting injection moulding scrap

= £5,250 p.as

1e2+3%« Total cost of inspecting moulding scrap = £10,870 p.a.
X s

Total cost of finishing and inspecting moulding scrap

= £39,020 p.,a. (Total REstimated Saving)

2 This type of "pro" cannot be assigned financial value.



Cong

1. Bxtra inspectors would be required to inspect parts

after moulding.
2. Possible difficulty of siting an inspection area,

Pacts reouired for,and used in evaluation,

1e1¢ The %toal number of parts to be inspected was equal to the
number of parts being inspected as the final operation.
I4 was therefore assumed that a labour foree equal to the

existing inspection section would be vequired.

1.2+ Present cost of inspection labour = £66,600 p.a.

(from the labour scrap model).

1.3, Total cost of extra inspectors = £66,600 p.a,

At this staze of evaluation the project shows a loss of
£27,850 (£39,020 - £66,600 ) va. ’

2 In view of the size of the estimated loss resulting from the
above argument,no esitimates were made as to possible costs of

siting such an area.

Only six examples of evaluation have been given as this scems
aufficient to indicate the approach adopted. These six with a

further seven evaluated and seven unevaluated ideas are to be found

in Appendix A, which is a copy of the feport submitted to Management,
The form of presentation is slightly different in the report, as it was
agsumed that management were familiar with the department and the
process. (A obrief description of the other seven ideas is provided

in Apvendix A).
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6.2, Examination of Evaluations prior to presentation t0

Industrial Supervision.

An initial evaluation of idess generated was completed by the end of
February 1972. At this stage a supervisors meeting was held at the
factory between Mr.Parr, the Industrial Engineering lManager, Mr.Tate
and myself. The purpose of the meeting was to examine in some detail
the initial evaluation of cost savings ideas., The jintention was that
Mr.Parr would examine the report and discuss with us thogse points
which he felt were incorrect or inaccurate, These points were noted

and alterations or corrections made in the' report.

This approach was adopted in preference to submitting the report

directly to Mr. Air for two reasons 3

1, Top management time was considered to bde at a premium, and not to
be taken up by trying to find errors in detail of evaluations.
Therefore, if an accurate report was presented, then discussion
time could ve devoted to the implications of the recoumendations.

.

2, In order to attain the required standard of accuracy, the details
had to be examined by a senior manager whose judgements in the
field were acceptable to Mr.Air, The Industrial Engineering

Manager was cuch a person.

At his reguest a number of points were re-examined and certain

corrections and alterations made to the evaluations, which indiceated

some imperfections in the evaluations,. However, examples of the
use of the approach stood up to rigorous examination reasonably
well, as criticisms tended to be on points of detail rather than
methods. e.g. Mr.Farr suggested that in certain cases where

allowances had made for ineffective transfers of labour, the

factory situation was now such that they could be totally effective.

j.e. labour saving from re=-deployment could be 100% rather than
an assumed 80%. In certain cases he requested and suggested

possible 'cross-checks' on ‘scrap! data.



6¢3. Secondmdnt to the Industhrial Encineering Depariment

Shorily after the gupervisors meeting nentioned above, Mr.Parr
requested that I help in an Ind.Eng. Sxercise on nanning levels

in the Lockheed Department. Therefore I was faced with the problem
of interrupting my research work, or continuing my project and
possibly incurring Mr.Parr's displeasure by refusing to give

-

assistance,

Although the investigation was not direcily related to my project work,
I felt there were certain benefite to b& gained from offering
co=operation, Firstly, the exercise was likely tc pioduce

intformation that would be useful in & follow up of one or more

of the cost gaving ideas. OSecondly, the work night lead indirectly

to the generation of other profit improvement ideas, or the
exercise itself might indicate areas for profit improvement,
Thirdly, by co-operating with the Industrial Engineering Uepartment,
I was likely to improve working relationships with the Industrial
Ingineering Manager, and a large number of his subordinates.

As the department had been an important source of information for
project evaluation, and was likely to continue to be so, a feeling
of 'mutual understanding' and co~operation seemed likely to promoie
an improved flow of information. Finally, and most important,

the exercise would provide the opportunity to check, from an

independent source, the conclusiong drawn to date.

e je whic c week onsisted main’ [ analysis

Th roject, which lasted four woceks, co ted ly of als

of parts produced by the department into groups, defined by similar
production processes., Then using monthly customer requirements for
these 'groups', theoretical marnning levels wexre produced from

piece work rates., As might be expected these estimated manning
levels were much lower than those actually existing in the department,
Hence, assuming that data used {o compile the theoretical figures
were correct, labour was ineftectively used. Algo the exercise
showed that high scrap rates were intlating the labour requirements,
Thus the general conclusions drawn wvere that labeur could be

reduced by improved efticiency and control over scrap. Although

it must be noted that the exercise produced gsneral pointers, and did

not indicate whers and how cost reduction actions should be Htzalken,
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L)

Therefore, the exercisc sended to support the initial finding o

=N

my work; namely, that one way to profit improvement in the
department was by reduced labour cests. In foct, information
produced by the exercise appeared 1o be of use to project vork,
and working relationships were to prove useful later, when
project implementation was atbtempted with the co-operation of
certain members of the department., BSo the cxercise proved an
interesting and useful deviation from the main lire of approach

of the projecte.

6.4, Presentations of corracted Evaluations

Having completed this exercise, end made ithe suggested
corrections to the first cost saving report, the evaluations

£

were re=submitted to Mr,Parr for final approvals COnce this

was obhftzined Mr.,Air was approached to ascertain his views on the
final presentation of the information., He requested a brief
gsummary of the findings, and recommzndations for actions on
individual ideas, as well as & detailed report on the ewvaluation
of individual ideas. (As mentioned at the end of 6.1 this x

.

report can be found in Appendix A),

These recommendations were discussed at e supervisors meetling.
The meeting took the form of a presentation of the content of the

report, and the rcasons for actions recommended on individual ideas.
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Chanter 7 - The Presenta Inprovenent Ideas,
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¥We now had sonme evaluated ideas which indicated possible areas

where savings could ve made., Ubvicusly, =z managenent decision

.

was required before the next phase of work “eould begin. Ve were
faced with two problems ¢ firstly, which of the ideas should form
the basis of the next stage of rescarch? Secondly, how wre we

to get management to make the decisions?

.

This chapter is concerned with the presentation of profit
improvement ideas to management, This short period in the

project!s history has several importsnt features :

(1) It indirectly highlighted the probiems of industrial

supervision.

(i1) The value of the vwork done was placed into a departmental

perspective, rather than considered in isolation,

—
.
s
s

e

Comments from the Industrial Supervisor highlighted

posgible short comings of the approazch adopted,

(iv) Yost important, decisions were made on the next phase of

work and the 'management' of this phase.

Tels The Method of Presentation

The work had reached an important stage, and in lir.Tate's
experience, the manqer in which recommendations were presented
prior to discussions was imvortant., There were a number of
possible options, and we chose to 'hold a meeting., In doing =0,
various ways of conducting it were considered. @.g. is We could
assume that the evaluvations report had been read and digested by
Hr.Air, and merely attempt to discuss the provosed recommendatiorns.
Such an approach would tend to reduce the scope of Mr.Air's role
as Industrial Supervisor, by attempting to preclude any comments
on the way in which the work had been performed. Also, could we
expect Mr.Air to have read the report in sufficisnt details to

accept it without comment?
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ii. The report could ne 'read throvgh' at the meeting,
thereby giving Mr.Air the oportuniiy to raise points in detaii,
This approach would undeoubtably entail a long meeting, which
in turn might limit th~o discussion of recommendations and

possibly delay decisions,

431, We finally decided on & third option, that of a 'flip-chart!

presentaticen., This weuld allow the author to run through

]

the ideas giving en ocutline of savings; allowing lir.Air

the opportunity to guestion deizil, whilst retaining a
reasonable degree of control over ihe time spent on
individual areas, It was also hoped that the actual visual
form of the presentation would increase the impact of the

report, and provide motivation for reaching decisions,

T.2. Presentation lNumber 1

It was agreed that a meeting of supervisors be held at the factory

to discuss the evaluations produced and the recommeﬁdations arising
from them. A3 mentioned above, the meeting was %o take the form

of & 'flip-chart! presentation with the author providing a suitadble

commentary. The presentation was to consist wf four main sections:

i

Ke Financjal Situation of the¢ Department.
B. Evaluation of Projecis.
D Approach adopted during evaluation,

D. Recommendations,

Section A was a statement of the departmentel profit and loss account,
indicating the magnitude of the loss and streszing the importance

of variable cost, and in particular lahour cos$, reduction.

Secetion B was a brief description of al) the ideas mentioned in
the previously circulated report (End Chep.6) with en outline

of the savings and losses of those ideas that had been evaluated,

Section € contained an outline of the approach to evaluation of
jdess, similar to that given in Chap.? Sesction 1. The section also
gave an indication of the implications and nagnitude of double
counting of savings, if ideas were to be implemented without

further research, This is a point that hasn't yet been mentioned,

ag it does not become significant uvniil we begin to examins the

possible implementation of various ideas.
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In any large list of ideas for sawvings ir & given area, one is
likely to find more than one idea acting orn & particular cost
element of the area, e,8. we have produced at least three ideas
that either directly or indirectly make savings by reducing
finishing labour., Now during the initial evaluation each idea
in turn is congidered to a2c¢t on the area in isclation, and the
savings estimated accordingly. However, if all {three ideas vere
to be implemented, then the savings for two of the ideas must be
considered %o act on an ares already atfected by the implementation
f the previous idea., Therefcre, if we &re expecting labour
reductions from all three ideas, then at least two of the savings

mast be recduced to eliminate double countineg,

Again this is a simple point, and should certainly be part of any
programme of evaluation of ideas invelving a series of changes,

It may alsc bz necessary to examine the effects of wariation in

the order of implementation of ideas., Llthough the total savings
from a given set of ideas will remain constant whatever the order

of implementation, it is vossible that the last idea in a
particular arrangement may have only a small «saving. Therefore,

if one or more ideas are to be omitted for this reason, the tota
cost of implementation, or even the likely 'political' conseguences
of various combinations, must be compared with total savings,
before deciding on implementation.

This point is further discussed in the nanual on 'Profit Improvement!

Upportunity Approach! (4vpendix G.)

Pinally ssction D outlined possible alternatives for the next
stages of work, which were to be discussed at the meeling, A
numker of options were available as possible waye to continue

regearchsy these were in genersl :

i) ‘Assemble a number of cost reduction projects into a programme

for implementation, and concern myself with the overall

guccess of the progranme,



ii) Assemble the programme as ahove, but concern myself with

only one or twor projects with large savings, but which

required further resecrch before implementztion could

be considered.

iii) Adopt the idea suzgested by lMr.Air and lMr.Parr - A
Comparative Evaluztion of Compression and Injection Moulding
Processes, The 'Pros' and 'Cons! of this idea were briefly
discussad in the report at the end of the previous chapter,
and it was felt that while it represented useful long term
research for the department, the short term financial

liability of the depariment was of overriding impsrtance.

Therefore, we felt that the first two options represented more

useful areas of work.

This then was the outline of the intended prescntation, to be
given to a meeting of all supervisors, at the factory. Iy two
academic supervisors arrived at the factory, only to find that

at the last minute the Factory MNanager, Mr.,Alr was called to
Manchester on divisional business and the meeting had to be
cancelled, It later transpited this was a fortunate postponement,

which resulted in a useful reapproisal of the work done.

However this last minute cancellation served o highlight one of
the problems of industrial supervision. These prodblems are
discussed in a later section of this chapter when the work done

is examined,

The solution to the problem of hoiding a supervisors meeting, in
which we could have the undivided attemtion of the Factory Manazer,
was produced by lr,Air. He suggested that the meetings bve held in

& hotel mid-way between factory and university, This proved %c be

s

a satisfactory arrangement,

T«3s Review of the overall ;rﬁsnccts for the Department,

The postponement ot the meeting offered an opportunity to further

rehearse presentation technigues and commentzry., 4&s part of fhese



. rehearsals the intended presentation wzas given to

Professor Cook, His inmmuediate comment was that the depariment
was still 'at risk!, Although it appeared that we could make
subztantial savings, reducing the £300,000 p.a. loss by some
£100,000 pe2s; we would still be faced with a £200,000 p.a.
deficit. Therefore we had only producsd a partial solution

to the problem.

In fact in different or more normal circumstarices, if the loss
could not be fully eliminated, and replaced by a viable profit,
then cliosure of the department would‘be preferable to continued
operation at a reduced loss., The situation therefore needed
revision, to determine whethor we might realistically expect

to eliminate the departmental loss.
F <

This review of the prospecis of the department had to be
performed very quickly, since it was intended that the original
presentation be rewritten to cover the points rais

e
Professor Cook, and then prescnted at the rearranged

@
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meeting three days later, .

Firstly the profii/loss account was rewritten in the simplified

form shown below i

£1000's
LABOUR COSTS (INC,MAINTHNANCE 498
LABOUR)

MATURIALS COSTS 95
MAINT. MATERIALS COSTS 42
POWER 23
DIRBCT CUSTS SUB TOTAL 658

OVERABADS 28
TOTAL COSTS 928

REVENUE | 627
LOSSE 501

|
|




Then it was caleulated that to elininate the departmental loss the

-

fellowing wonld have to be achieveds:

- Assuming that Revenue remained constant, a reduction of

£214,000 pea. in Direct Costs would suffice, provided overheads

romained at 41% of Direct Costs. This wes eguivalent to a 43% cut

in manpower; Or a 52.5ﬁ eut in Direct Costs,

However, the underlying assumption that overheads would reduce in

direct proportion to direct costs . was somewhai doubtful, since the

costs were 'allocated' rather than 'actuall', It was of course posszible
that this would be partially offset by an increase "in revenue, vhich had

been assumed constant,

Thus the simple analysis had to indicate bhat a saving of £214,000 p.a.
in direct costs were possible, which in turn meant that a further
saving of £100,000 p.a. had to be found to gupplement the sgavings

from ideas slready evaluated,

Uneveluated opportunities were therefore exsnined, and these appeared
& ¥ 2
to tall into four main categories:

1., OSpin-off effects from evaluated projects ~ i.e, possible

o

beneficial side effects resulting from inplementation of a project,
2., Current projects, which had not been evaluated,
%2, Defined ideas not yet evaluated,

4, Undefined ideas for Cost Reductions

These four were exemined in detail to see vhebther they would yield

the extra £100,000 p.a.

7.3.1, Spin-off! effects from evaluated projects (gec Fiz.T.1).

Tthree of the ideas already evaluated indiccted that they might
contrioute extre or spin-off savings after inplementation.
eegs Idea 9 - The improved uss of Technical Data by the

Production Foreman,

tPROST
ST
1. Elimination of wasted production time due to poor compound.
2, Saving on material wasted in produciion of scrap due %o

POOT Compound,

TGOSt

i it et .

4, The foreman may not be able to use the iniformation correctly,
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SPIR-OFFS COULD COMITRIBUTE ABUUT £5T7,000 PA,
HYPOTHESIS POSSIBLE VALUE
£,000%s P.A,
I Improve the use of technical data
~ Reduce serap by 107 throush better S 15
test specification
. o :
« Reduce moulding scrap by 10% by 10
4
improved press operaticn.
- Reduce press operatnrs by 10% 17
through improved press speeds.
J Replace Hand-lathes by auto-lathes.
=  Reduce tfinishing scrap for compression 7

parts from 1/& of good moulded parts

to 1/9 of geod moulded parts, )
(as for injection, where most perts are
on auto lathas).

Thus reducing compression scray from

407 to 36%.

M Re=group the tinishing deparftment into

smaller units.

- Improve output by 10% due %o higher 13
morale and less movement.
57
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This idea might produce the foliowing spin-off effects !

iy

a) A reduction of scrap through better test specirications
used by the Haterial Control Laborztory, resulting from the

”~

feedback of data from the proeduction foreman.

b) 4 reduction of moulding scrap by improved press cperation.

¢) A reduction in moulding labour might be obtained through
improved press speedg, arising from information gained from
2) and b).

Te3:24 Curvent Projects. 1i.e. ideas being research by 'others!

(see fig. T+2).

e.gs At that time the University of Birmingham were undertaking
research ints improving methods and conditions of inspection, and
i+ was hoped that savings in inspection labour would be possible,

as & result of improved productivity.

Te3e34 Defined Ideas rot yet evaluated (see £fig.7.2)

These were ideas contained in the report mentioned at the end of

the previous chapter, which had not been evaluated, They were

examwined to see whether sstimated savings could be made for them.

o5l Undefined Ideas for Cost Reduction (see figeT+2)

To evaluate any potential savings for this category a new idea had
to be generated, which leads to a rather paradoxical situation,
gince we are considering "undefined ideas” as a potential source
of cost reduction. PFigs. 7.1 and 7.2 are in fact extractis from
the revised presentation, and indicate that further savings of
£103,000 p.a, might be obtained. It must be remembered that this
was something of a "“"paper~aexercise" to demonsirate that the
elimination of the deparimental loss was not an unrealistic target,
Another interesting point is that tvhis ?'paper-exercise'! to
tclose the gap! was performed in one afternoon, and produced
tpaper~-savings' equal to those in the initial investigation which

had taken some & months.
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OTHER UNEVELUATEE OPPORTUNITIES COULD CONTRIBUTE

e

A FURTHER £46,000 P.4,

CURRENT PROJECTS.,

Reduce inspectors by 1/3 by re-training

DEFINED IDEAS NOT YET EVALUATED

- e

- Insnect more compound nmore thoroughly

- Train operators to inspect their own work

- Increase finishing machine utilisation by
better scheduling reducing finishing

operators by 10%

UNDEFINED IDEAS

- Convert a further 121% of compression

parts to injection.

PIGURE 7.2,

POSSIBLE VALUR

£, OOO' S PO.&.

-

-~

o

20
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the 'poper-savings' could not have
been estimated without the hdp of data collected during the
investigation period, and the cost models,

The work had now been placed into some sort of departmental
perspective,which had uatil that time been overlcoked. It was
therefore felt -that the cancellation of the firsi supervisors
meeting was a somewhat fortunate occurence, as the revised

presentation tended to .strengthen onr proposals.

T.4. Presentation Number 2,

.

The format of the original presentation was now ravised, in the
light of the new view of the work, and its relation to the possibie
ifuture of the department. (copies of the 'flip-chart! exhibits

are to be found in Appendix B).

The first a2im of the presentation was to indicate that the
finencial goal of loss elimination was realistic., Then, providing
this was accepted, the ideas evaluated to date could make a
considerable contribution to achieving that aim, Because the
approach adopted had certain weaknesses, these were indicated,
organisational recommendations were made to overcoms them and
develop a system for implementation of profit improvement

opportunities, -

Tedels Strensths and Weaknesses of the Indevendent Azent

Avproach to profit imnrovement ideas.

Before discussing the strengths and weaknesses of the approach,
it might be useful to define the 'approach's, It can be considered

in 7 stages as follows

1o Collection and generation of ideag.

2, Listing the 'Pros! and 'Cons' for each idez.

3. Listing the facts reoguired for financial evaluation of 'Prost
and 'Cons!'.

4. Collection of facts required.

S5e Evaluation of 'Pros! and 'Cons' and net effects of each idea.

o

6. Examination of cost saving 1deas for double counting.

7. Compilation of suitable ideas inte a programme for implementation.



The strengths have been merntioned earlier, but can be briefly

gtates as @

1. Pree thinking from usual constraints.
2., Invelves personnel concerned, when discussing 'pros! and t!cons'.
3., Introduces a disciplined appreoach in ¢quantifying 'pros! and

‘cons! in a systematic and rigorous way.

These points have been restated beciuse certain aspects of the
approach came in for criticism during the presentation ol

recommendations,

Most of the weaknesses have not been indicated until now, because
1

they tend to be related to theadwministration and implenmentation of

-

the approach, rather than trhe mecharnics of evaluation.

The weaknesses are as follows

1 Double counting of benefits can occur. This was mentioned in
the earlier description of the first presentation. In fact,
calculations indicated that the esﬁimateé.savings of
£114,000 p.a., expected if all ideas were eventually
implemented, would ¥all by some £7,600 p.,a, as a result of the
elimination of double counting of savings. The major area
of saving that was affected was the inspection labour savings,

where the total savings for individual projecis was £15,100 p.a.

This figure dropped to £3,900 p.a. after double counting had been

eliminated,

2. Research effort can be misallocated, unless all research within
the area/department is carefully co-ordinated. e.ge At the
time some work was being done by the Jndusirial Engineering
Department to improve some of the hand-lathes, while the

authors work had indicated that savings were to be made by
replacing hand-lathes with auto-lath

NEesa.

3s Poor high level planning might result, uniess the 'agent' can

compunicate his results to a sufficiently high level, e.g

o-'_-‘;ﬂ
It might have been possible that a decision to close the
department could have been made without prior knovledge of

the authors work,
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4. The work can lead to opevator or manager resistance,
unless full involvexent, undergtanding, and accephance is

gsecured from the beginning,

T.4e2s Recormendations to remedy the wenknesses in the Apprecach

Having identified po

(4]

e

gsinle weaknesses the folliowing recommendations

were made to combat them

-

1o The responsibility for en-crdinating and for ‘reviewing the
progress on all profit improvement ideas frequently, should be
allocated to the approprizte level of management, €.g&.

Produet Manager, or Dept. lanager,

2., Firm targets for review freguency and flexible ones for
creativity,and for evaluation and implementation time tables

should be listed and evaluated on the above basis,

3¢ Full or part-time teams chould be set up to carry out

evaluation and implementation of work,

4+ The scale of experiments, the intention o increase the :
security of the department by introducing changes, aud the

implications of the number of operatives to be employed need

to be discussed with unions and staff,

This revised presentation was then given to Mr.Air, in the
tisolation!'! of & hotel, as he had suggested, The meeting was
successful, as all the aspects of the revnort and presentation

were discussed in detail. This indicated that although personal
contact with Mp.,Air had been limited, he had takena good deal of
interest in the work itself, During the course of the discussinon
about the spproach and recommendations, lir.Air raised a number of
interesting points, which related dirsctly to the strengiths and
weakneéses comments made earlier, and also to problems of
tindustrial supervision', The outcome of the meeting is discussed
in the last section of the chapter (7.6), but this is preceeded by

gsome general comments on peinte arising from the meeting.
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7.5+ Comments and Criticisms from an Industrial Viewpoint.

Te5e1e Originelity of ideas -~ The first point raised by Mr.Air
was & feeling of slight dissppointment in the ideas that had been
generated, He felt that many of them had been expressed in

some form or another before the author's arrival, and I

had not produced anything startlingly original. (The question of
approaches to creative thinking will be ﬁiscusseg in the review

chapter at the end of the thesis).

This comment is alsgo related to the 'independent agent! apﬁroach.
Firstly, it may indicate that constraints to creative thoughts

were somehow imposed, possibly the result of developing good working
relationships with starf at too early a stagel Secoﬁdly, it is

a2 possible indication that the author bescame too independent of

the wishes/aims of the 'client', i,e, had lir.Air been more

involved during the initial stages, then he might have been able

to guide hypothesis generation along more ‘toriginal 1lines'.

It must be rememhered though, that time and involvement were
important, &nd we were locking to emphagise action. Therefore

we tended to look for ideas which could be subpjected to a 'Quick
and Dirty' evaluation; and therevy provide & reasonable indication
of potentiel savings, rather than produce ideas that would involve
a long, detailed programme of research hefore likely savings were
knowne. One might expect therefore that ideas would not involve
drastic changes in the departmental set-up, and the approach,
whilst not conductive tec orginelity, ensured comprehensive coverage
of existing potential ideas,

Te5¢2+. Rejection of ideas for unforessen '‘political! reasons.

.

This was a weakness of our initial approach that only became apparent
at thig stage, i.e. at the time when management decisions were to be
taken on implementation of ideas, I% became apparent that the
fnon=-financial' or 'political! implicztions of certain ideas were

4

gufficient {to rule out implementatiocn, even if the idea showed a

saving,
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Thus, the collection of data by an 'independent agent' is not
necessarily a straight forward procese, &s certain 'Cons! nay

remain undiscovered, especially if they are not of direct

%)

importance to those personnel operating in the areas of basic
data collection.

e.24 lir,Air Tejcted 2 suggestion that the moulﬂing foremen should
be supplied with more technical data about *he materisls they

vere using (Idea No.9), 50 that they could reduce scrap by

altering the moulding parameters of the moulding machinea, The
idea, although showing & smell saving, yas unacceptable bzcause

of the implications of customer liability, and the ultimate desree
of safety attached to such a critical component of =z braking system,
So at this stage customer liability emsrzed ss an important 'Con?,
which had remained undiscovered partially through

the adoption
of an independent role,

T7¢5:241. Customer Liabjility - Tmnlicstions For Safety Critical

Products «

becavse this emerged as an important factor, g brief description

of its implications is given :

-

In fact shortly afier the research began, an investigation into
product liability was conducted by the Product Hanager. Tae
investigation may well have been prompted by the large amount of
publicity which the Ralph Nader Campaign in the U.S.A. was

ai
receiving at the time. JTndeed the implications of product failure

were emphasised by the fact thet in the U,S.i., over four million
dollars can be awarded in cases of claims for
injury of a V.I.P,

death or severe

However, it is not only the immediate effects of product failure

which are of vital impcrtance., For instance, the costs of large

tproduct re-call' campaign, follow

;..l.
)

n

~
W

product failure, can be
exiremely expensive. X¥or this reuson alone, it was estinated that

in the unlikely event of an Insurance Company accepting & policy

LA to cover such re-call campaigns, the premiums for the deparitment
Eﬂ would be in the region of £50,000 p,a. i.o. prohibitive., 8o
:%: = it must be taken that the company has no insurance cover for @

-

Tha UNIV

1



1¢ Product re-calls.
24 FrogncE *uaraﬁueeu

3. Professional negligence by employees.

Thus the nature of the product dictates that tight control

on process and gquality must be exercised by the department,

The 'independent agent' is now faced with the problem of
whether or not he sheuld be tawere of the more 'ﬁolitical'
teons! at the first stage of evaluation. The arpuments for and
against can be stated simply, but their evaiuwation is

subjective,

Prost 1, Time and effort would not be wasted on those ideas,

which might be eliminated before evaluation began.

Cons ¢ 1, It the estimated saving were sufltficiently large, then the
'political climate' might be changes,

2, The imposition of constraints at this early stage might

restrict creative thought, and possibly induce a negative approach
inte evaluation of ideas.i.e. one might begin' to over emphasise

the 1t'cons!.

In the author's opinion it is probably better %o be unaware of the
possible constraints especially when the evaluation to be performad
is 'Quick and Dirty'y; as in such cases the time wasted on

'pointless! evaluations is likely to be =small,

e 0als The Probhlems of Industrial Suncrvision

Barlier in this chapter mention was made of the problems of
industrizl supervision, highlighted by last minute cancellsation
of the first presentation. The points raised by Mr.Air concerning
originality of ideas and rejection of ideas are also partially
related to the problem, as they tended to occur because of lack

of communication between supervisor and student,
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¥r.Air's approach to supervision during the initial stage of
the project was a policy of '‘non interference!, He felt that

the approach should bz that of the 'ind ndent agent!',

gpe
uninfluenced by the views andéd opinions of higher management,
and for this resson the degree of personszl conmunication was

linited,

As already surgested this can be a good approéch 16 adopt in the
type of situation encountered, allowing a hopefully unbiased
eprraisal of the situation, However, the initial stage of an
I.H.D. project can be difficult for a student with 1little or

no ‘'indu trial experience', Guidance oh the correct handling

or line of approach in some of the more political areas is often
of importance. Hence the student can be faced with the dilemma

of accepting some of the more awkward obstacles of the independent
agent approach, or accepting the‘somewhat subjective views and

opinions of his indust¢rial supervisor and management.

In the author's view, and in the light of the experience of the
project work, the independent role, with little control being
exercised by the indusiriel supervisors, is preferable in the early
stages., This must be qualified by saying that a realistiec conirol
must be keyton the limits of the approach, and the work must be
sensibly directed, Hence, as mentioned in earlier chapters,

the importance of the academic supervisor in puiding the work
during the initial stages. This attitude to industrial supervisisn

did give rise to problems as mentioned ecarlier in this section.

A second problem in this area is deciding at what level in the
management structure the industrial supervisor should be, It
appears that the higher one rises in the managemeht hierarchy,

the less time one has available for discussion on the progress etc,
of this type of I.H.D. work. Uertainly, lir.Air as & manager of

a factory containing eight different production departments could
only be expected to devote a maximun %—day per week to the
Lockheed Department, and then only a small paft of that time to my
work, So the amount of direct industrial superwvision appears to
be inversely related to the position of the supervisor in the
management siructure,

.
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However, there,is a very gcod reason for "working with the

top men” because often he will be responsible for decisions on
implementation of actions involving major changes or large capital
expenditure. Therefore the rrocess of implementation is likely to
be more readily accepted, and more quickly sanctioned if the work

is cammiunicated directly, rather than through an intermediary.

So in spite of the fact that "access" to Mr.dir wgs somewhat
limited, and he occessicnaly had to cancel meetings at short
notice, his position of authority with regard to implementation of

any recornmendations made hinm a good choide for supervisor,

Approximately midway through the project, a second or associate
industrial supervisor was recruited to desl with day to day problems,

whilst Mr.Air maintained his more general supervisory role.

It should be noted that Mr.Air maintained & high degree of interest
throughout the project. This was especially evident during
supervisors meetings held to discuss various reports, where his
constructuve comments and criticisms indicated a comprehensive

knowledge of the work done.

7.6, Qutcome of nectins/oresentation,

Firstliy, Mr.Air agreed that the organisational recommendations
should be implemented. The guestion facing us was who to appoint

ag manager responsible for co-ordinating all vrofit imrrovement
ideas in the department., There were two obvious candidates for the
position, the Lockheed Departmental Manager, and the Product Manager
responsible for the North Factory., Both were suitable, but because
of his more frequent connecticns with lMr.Air, the Product Manager,

Mr.Lawrie was chosen,

In order to familiarise him with work that had already been done,
i.e, the background to his ‘apvointment'!, the presentation was
repeated for his benefit. It was also susgested that lir.Lawrie
became an a&ssociate industrial supervisor as mentioned in the
previous section, who would be able to deal with the day Yo day

problems, and also improve my line of communication with Mr,Air,
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Secondly, also in line with the recommendations, it was agreed that
a full list of possible profit improvement ideas conneected with

the department, including any idezs from Production lanagement,
Ind.Eng., ¥ngineering, Production Control and Technical Departmentis,
and any other relevant ideas should be listed for ce~ordination into
a programme of action, The authors task was to cempile the iist,
and tc attempt to evaluate potential savings Jor sach project.

Then, after elimination of double counting, rroduce with the

Product lanager a detailed programme for implementation.

.«



Chapter 8

Anpivsis of Departmental Aceounting Ratics,

This chapter deals briefly with reasons for performing the

analyeis of departmental accounting ratios, and comne:

P
g

9

o
s 3
s
Qo
@

value of this particular sxercise and this type of analysis

e
HEg)
=t

general.

B.1, Reasons for performing the analwvais
L ]

There were several reasons for perforning ihe exercise.

1s The main reason was that this type of analysis might produce
further information regarding areas of iikely aciion for cost
pavings within the department; or at least contirm or contradict

indications of the earlier investigation.

2, The analysis could also provide a hist-»ical record of

financial progress within the department, which epuld be useful

4

n
mezsuring the overall effect of the projects verformed, It might
also help identify actual savings arising from the implementation
of some of the cost saving ideas, which weuvld otherwise be difficult

to deterninee.

o

3« As in the Industrial Eagineering exerciss, if offered an

opportunity to establish a good woerking relatbionship, in this ecase
with Nr.lLawrie who was enthusisstic about the analysis. It was

important that his co-operation be gained sincs it was intended

improvement ideas. He would begin his role of industrial
supervisor with the direct supervision of nrojeci work, which

indicated to him the degrec of inportance atiached to his position

of associate industrial supervisor.

Be2. ' Analysis of the Lockheed Deparicent Accounting Ratins

The basis of theeveluation of the ratiss was & report produced by
the centre for Interfirm Comvarison on General Rubber Coods

factories for 1971. 4As the division had participeted in the
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compilation of the repor®t & copy was available and was used

for comparison.

The report contained a set of interrelated ratios,which took the

form of a pyramid as shown in Fig.8.1.; the concept being that the
causes of poor results of the general indicators of company
performance could be traced down through the structure to their

root causes,

Ratios identical to those in the repert were prodiced for the depart-
ment, and a comparison was then made beiwesn the guoted median

value in the report; the resuxté obtained by unlop G R.G.Division
(including the Lockheed Dept.)} and the same ratios calculated for
the Girling Dept.

As was mentioned in the introduction the Girling Dept. also

]

produced brake seals for the antomotive industiry, but was
operating at profitl

The anslysis is as follows

[y
I

Commants en the lockheed accecunting ratios

.

(The following is an exanination of the departument's 1971 ratios,
starting at the apex of the "pyranid" in Fig. 8.1, and working down
throurh the various combination of ratios %o its base)s The ratios
used for comparison are to be found in Tables 8.1 and 8.2., where
the results tor the deparimat are tabulated alongz with the ledian
Value, and values from firms nos. 10 and 1% frou the Interfirm
Comparison Report®, (Firm 13 being bunlop G.R.G.Division and firm
10 supplying 60% of its sales to the automotive industry, with

a sales turnover in a similar range to Lockheed).

1. Beturn on Overating Assets.

Ratio 1 relates the achievement of lManagement to the resources
available to them, Since there is a negative value for ratio 1,

this indicates that resources have not been used profitadly.

2, The result of ratio 1 of = 61.8 is a comhination of ratins 2.1.
ane 2ece rele iz @® profit/losa margin on sales of 51.9%. 2.2. is
a rate of asset turnover of 1,20 times per year, '

So there is & negative profit{ margin z2nd an assed turnover rate below

the median.



TARLE H.45 ACECUNTING RATIDS

!IZI!T.\.‘:. IR FIitg
acriern
VALLE M. M, M 1—'—'—"'—"1
- T
I.C.H,. 13 10 - 1971 MID 1972 1971 | MID 1972

1+ RETUDN ON ASSETS

1.1e  OPELATING PROFIT (1L0OSS) JOP. ASSETS 8,2 0.3 7el ~(1.8 ~50,0 20,2 51.%

2, PIOETY MARGIN AND ASSET TURMOVIR

2,1. O I'WOFIT (10S5) / TOTAL SALES (%) .6 N2 bt =51.9 k7.7 17.8 ak,7
2,5, TOTAL SALES / OP, ASSETS 1.30 1.36 1.61 1.20 1.07 1.67 2.07

Se IEPAUNTNENTAL CUSTS AS A ¥ OF SALFES .

%ele TOTAL FROD, COSTS AS A % OF GOODS SOLD 70,6 63,1 78,6 1ho.5 175.6 71.h 65,0
1,7, DISTHIDUYION COSTS 3k TG %S Se 2.0 1.5 1.5
2.7  SELLING AND MARKETING COSTS bhols 3.7 5.1 Tl 2l B 2.6
A AIMING BOSTS Ty e 0.4 8.4 HoB 8,2 f.2 5.2

Lo TINOLCTTON COSTS ( AS A o) OF SALES)

hyl DPIRECT MATERIALS L0.9 L7.8 0.9 13.8 18.4 6.0 6.5
he2 PROD, LABOUN COSTS 20.9 10,9 20w 53.3 LER - 22,0 21.9
4,3 VROD. OVERHEADS 22.3 2742 9.0 73eh 704 46.5 3745

Qae PUOB, LAPOUR COSTS AND . PHOULETIVITY

Lelsls COSTS PER. DIRECT OI'ERATIVE g3 0907 1046 1448 1376 1174 1067

he2.1 VALUE ADHED PER. DIECT CF. 3159 2570 4073 2363 ohyh 4920 shi6
Uu2aBe VALUE ARDED PLR. PHOD. EMITOYTE 235k 1B75 3530 1872 1058 k131 b0k

L.2.0 VALUE OF UNDEPRECIATED PLANT PER,DIR.OP, 753 1975 £ 703 GG f‘."-; - -

h,7.%, KO. OF DIR, OFS, FER SUMERVISOR 9.7 2149 9.3 25,4 51,7 25,2 26,5

heZefs No. OF FROD, EMDS. FER SUPFRVISGR 11.6 o005 10,7 | 33,0 ho.2 D2 28,0



TABLE 8.2,

ACCOUNTING RATIOS

MEDIAN FIRM FIRM o o

VALUE No. No. LOCKHEED GIRLING

I.C.R. i3 10- 1971 MID.1972 1971 MID.1972
4,5, PROD. OVERHEAD ( AS A % OF SALES )
h,3.1, PROD. MANAGEMENT AND CONTROL 2.75 1.58 1.56 9.7 . 10.5 9.2 Ta?
4,3,2, INDIRECT LABOUR 6.85 6.17 1.90 19.0 ik.6 8.6 Toli
4,3,5, MAINTENANCE - - - 16.6 12.9 10.0 2.0
h,3.4. DEPRECIATION OF PLANT AND MACHINERY 2.91 2,74 0.68 11.0 12.9 5.6 4,6,
4.3.5 OTHER PRODUCTION OVEHHEADS 13.07 16,4 S5.24 1h.C* 195" .13.1% G, 8"

i
( Excluding Maintenance Costs = * )
5. CURRENT AND FIXED ASSETS (per £31,000 of salas)
5.1« TOTAL ASSETS 736 736 623 834 4937 €01 483
S.2. CURRENT ASSETS 329 314 353 290 351 307 235
5.3, FIXED ASSETS 419 42z 270 54k 586 294 249
5,2, CURRENT ASSETS { per £1,000 of sales ).
5e2.1, STOCKS 137 181 Gh 141 210 9l 75
5.2,2, DERTORS 191 133 259 149 141 214 160
5.3, FIXED ASSETS ( per £1,000 of sales )
S5s%«1. FACTORY LAND AND BUJILDINGS 236 238 207 1l 153 255 219
S5+3e2. PLANT AND MACHINERY 184 155 57 250 275
5e3+3%: UTHER FIXED ASSETS 13 29 6 150 153 39 0
5:3.1. LAND AND BUILDINGS
VALUE OF LAND AND BUILDINGS per.sq.fot. 2.8 2.3 3.8 2.9 2.9 - -
SALES par.sqsfte. 12,2 9.5 13.5 20.3 18.1 16.0 19.3
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Deparitnmental Costs in this section
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total production costs run

gquoted median value,

ne the p?ﬁfitfloss margine

roin of
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mar s

ning at 140

=3 7 AR
51.9% is a direct
The other
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are at approximately the

This total producticon cost is slmost double the gquoted median

and Girling values of

P
o

Production Costs (25 2 9 of sale

4e

9.9% amd T1.4%

s)

respectively,

High production costs can be attributed to high production labour,

and production overhead costs

in this section,

Ae1e Direct laterial Costs

A)though the ratio 4.1« is low

compared with the gquoted medisn

Thege will be examined in detail

13,8% the Lockheed value is more than double that of Girling,

4e2eo Production Labour Cost

labour ratio (4.
al

The high production
two major causes of the Department

'is almost two and a half times the

2) for Loc

loss. Th

kheed, is one of

e valve of 53,3%

median and Girling values,

Bresking this down further, the value of cost per direct operative

(4.2.1) at

the Girling value,

£1,438 is almost twice the median value and higher than

OUne interpretation of these facts is that in 1971 Lockheed was 40%

overstaffed compared with Girling, and was paying

22% more.

4z
for Lockheed ¢ Girling was 53.53
iee. Taking Girling value as the
mean by 142%.

Lk domparing the cost per direct op

Lockheed : Girling was 1,438 ¢ 1

Therefore Lockheed production la

: 22,0 = 2

mean,

erative

s}

,174 = 1.:.:2

i.e. Direct operatives in Lockheed cost 227

hour

Yoc

.4? £ il

kheed costs exceed
1971 the ratio of
I

T

is caused by higher direct operative costs and overstaffing.

direct operatives

Taking production labour costs as a % of sales in 1971 the ratio

the

more than Girling.

costs excess above Girling

——
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Also the value added, per divect operative, and per production
employee is only 5/5 of the value achieved by CGirling,

. Ratio 4.2,4. shows the low degree of capital intensity of the
Lockheed Department compared with the median. Unfortunately,

results are not available Ffor Girlin

2

Finally, the level of supsrvision is well below the quoted median
value, but since it is almost equal to that of Girling, it

becomes difficult to evaluate, a

4¢3+ Production Overheads,

.
The result for this ratio for Lockheed is 7%.4%, compared with

a quoted mean value of 22,357 or 46,5 for Girling. This ratio
therefore indicates the second major factor responsible for producing
a Departmental loss,..

Thus breaking the ratio down further and maki

=

g & direct comparison
between Lockheed and Girling, we see from the table that the
following Lockheed ratios :

1« Indirect Labour (443.24)

2. Maintenance (4e%e34)
3¢ Depreciation (4e5eds)

are all approximately double those for Girling,

(Fote - the Depreciation tigures for Lockhzod and Girling cannot
be compared with the quoted meen, since they contain extra figures
for buildings, fixtures and fittings etec.).

Pinally if, as in the Interfirm Couparison Hep-rt, Maintenance
costs are included in ratio 4.3:5., then other production
overheads for Lockheed become almost ftwo and & half times the

quoted median,

5. Operatine Assets (per £1,000's of Seles).

The Lockheed values for total and fixed asseis are higher than

the quoited median, while curront assets 2re beilow %he quoted wvalue,.
Furthpr examination of fixed asset ratios (5.3} showg the wvalue of

land and buildings 5.3.1. to be velow the medien, while plant and
machinery and especially other fixed assets 5.%.%. are very mnuch

higher than the median,

Both stocks and debitors ratios for current assets compare

favourably with the median value,



However, it is_to be noted *hst a reduciion in fixed assets, i.e.

3

tather fixed assets vy although having a beneficizl
effect on ratio 1, does not directly affect the profit/loss margin,
Hence it would be possible to improve asgset turnover, without

altering the Departmental profit margin.

i

-

Pinally, it is of interest that in a tixed asset consideration,
it was found that the values of sales, and value added per
sq.ft. were higher for Lockheed than for the guoted mean for

Girling.

Conclusions X

A detailed examination of the ratios resulted in a nunber of

conclusionsg &=~

1

1« Two ways of effecting & change on the prof¢u/lous nargin are =

I

1e1e Increzse the selling price, to produce an increased sales

revenue for the same production costs

1.2« Reduce total production costs of goods zold.

As can be seen from the appendix it is likely that a combination

of both 1,1. and 1.2 wWill be required to rectiiy the situation.

A reduction in %total production costs could be achieved by reduci:

'”)

the following -

fe3+1e Direct laterial Costs

1s342s Direct Labour Ceoats,

14%¢3¢ Production overheads especially A) Maintenance Costs,
B) Indirect Labour Costs.

A1l these reductions should be considered imuorisnt Departmental

ohjectives,

2, Management of Departmental Assets is not good, and consideration
should be given to reducing stocks and "other assets” in the

Wixed Assets total,

Avpendix (to previous comments)
In line with conclusion 1, the following figures were produced
showing the changes required to achieve, what might be congiderecd

acceptable values for the major ratios of & profitable Lockheed Dept,



Chanres reaunired to achieve sccaniahie
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values for J.!'T.T‘-'J?“ L2 SAcConunNEIng Latvliog,

1¢ Uperatingzg Profit/Total Sales (7)) (2;1}.

Assuming a target vaelue for the ratio of +10%, Lockhesd
value 171 = «51,9%,
Assuming an increase in sales revenue of 25%, and taking

Departmental costa in '71.

Then the loss = £147,C00

-7’
« 870

s

and ratio- 2.1. =-1

Hence & target value of +10% is only likely to be reached by

a 'reasponable! increase in sales revenue, combined with a

in Yeparticental Costs.,

Asguning Departmental fixed costs remain approximately constant,
Then the following combinations are required to achieve the target.

Decrease in

Increase in Sales + ADept,cost B.Dept.variables
25% : 24,5 53455
207 284 3% 39%
15¢ 30.2% 41.6%
10% 33.5% 46,25
5% 56,45 50%

If Departmental costs remain constant then :=-

a) an increase in sales of 48,2 would achieve a 'Break-even!
situation,

b) an increase in sales of 62.7% would produce a value of +10%

for ratio 2.1,

Hence we can see from the table that large reductions in
Departmental variable costs will be reguired. These reduction could
be obtained by a reduction in the following areas s«

% of Total Variable Costs

1. Direct Materials 12,.8% )
2. .Direct Labour 38,856 )
3. Indirect Labour 13.56 Y T 93427 of total
4. Maintenance 1841% 3) variableigmcia.
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Out of those four areas the obhvious starting point is labour

costs, confirming the conclusions dramn up during the early stages

of the research work proper.

2, Total Sales/Uperatins Assets (2.9

Median Value = 1,36
Lockheed Value '71 = 1420

fhen taking the ledian Value az the target the following figures

are required s~

Increase in Sales Yalue of Asset te Give the lledian
5% : - £484,000 = fall of £39,000
10% - £507,000 = fall of £16,000
15% - £531,000 = increase of £8,000
207 - £554,000 = increase of £31,000
255 -~ £575,000 = increase of £52,000

. 4.00 If the total assets remain at - £523,000, then an inerease in
Sales revenue of 1% is required %o obtain the median value Tor
ratic 2.2,

8.3, Comments on the Value of the Analvsis

nPhe principal value of an analysis of finansial statement
snformation is that it suggests questions that need to be answered j
such an analysis rarely provides the answers" - this statement ty
R.N. Anthony appears %o be representative of the Waoeountants" view
of the value of this type of analysis.

The financial situation of the Lockheed Dept. was so bad, that, as
might be expected, nearly all ratios werse widely different from those
found in the I.F.C, Report. The conclusions drawn from the

analysis were that variable costs must be reduced, and if possible,
selling prices increased.

Tt is possible that the extreme gravity of the financial situation
tended to detract from the value of this type of analysis., That is
to say, if the loss had not been so large, then the wariation of
departmental ratios from the others might noct have besen so
wniformly large, and certain areas for further investigation night

have been indicated.
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One point of general interest that did arise from the analysis
was the fact that the fﬁciory/ﬂ ept. was paying operatives higher
than average rates. This may have been attridbutable %o

"local conditions" e.g. attracting labour ont> a new indusirial
estate, and keeping rates competitive with cther companies on

the estate, It tended to stress the importance of the need for
effective use of labour.

mhe work also served & secendary function in that «it drovided a
basis for establishing good communications between the author ar 1d the
Produet lanager.

This in turn meant that he was nore prepéred to offer full
co-operation in establishing organisational recomumendations.

An unforseen benefit was the fact that I was given up-to-date
information on price increases which were being negotiated by
lir.Lawrie., Since the increases were of the order of 25% overall,
this had = marked effect on the deporimental {inancial situation,
and it became apparent that the short term target of loss =

elimination was attainable.
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Praoduction and Imniementztion of s Prosracne of Profit Improvement Tde

As had been agreed, the author wss fto prepare an evaluated programme

of all proft improvenment projecis affecting the depariment, and aid
the menager respensible for the "Project Work™ in the control and

implementation of the prozranmue,

This chapeter covers the various stages of the »r;ramme Trom initial

ompilation of ideas, through to the firal 3tzges of implementation

of dindividual projects.

9e1s Collection of 2 Comprehensive List of Potential

-

FProjisects Ffob the Lockhead Departnent.

There wers several reasons for conmpiling as complete a list of
projects as posgibles First, as an attempt to overcome come of the
weeknesses of the "Profit Improvement Uppcriunity Approach"
mentioned in Chapter 7, in the wain, double counting of savings,
misalloaction of research effodt and poor high-level planning,
Secondly, it was to provide the manager respolisible for
co-ordinating the work with a complete piciure of the changes he
could expect in the department. Furtharmore, it provided an
opportunity to see how many of the intended projects had been

evaluated, and how successful the organisation of the work had been,

The compilation process was simply‘a natter of discussing the ainms
of the work with the various managers, e.g. Departmental, Industrial
BEngineering and Technical managers etc, who then supplied a list of

projects they had planned for the department.

In all, & list of 25 projects was produced, including some of which

had already been evaluated during the initial period of research.

(This list can be found in section 9.2.1.). It is pessibly worth
noting that the ease with which this opera iun‘was performed was related
to the "firm-ground" prepared in the earlier stages of research,

by talking to and co-operating with some of the managers

menticned akhove.



6 «1s1s Aopintment of a new wmanagoer yesponsible for Project Woxk

At this point, ¥r.,lawrie - the manager responsible for
co-ordination of project work, left za a result of promotion. It
appeared unlilkely that a replacement Product Manager would be
appointed quickly, and therefore the responsibility for "Pro ject
Work" wap transferred to the Departmental llanager, CGordon Stockell.,

As a result of weekly discussions during the early stages of project

=~

wori, Mr.Stockell wag well aware of the airig of bhe ressarch, and

was prepared to co-operate to the full.

The further rezsons for his appointment were (i) as Departmental
Manager he was the member of the management most aifected by the
work, and his.co-operation was therefore impertants (ii) he
possessed the persenal qualities of a successiul motivator of

individuals, also likely to be of use in the implementation work,

o2, Evaluation and Classification of Idans,

X

A preliminary evaluation of all the ideas collected was performed,
ueging the same method described in Chapter 6., As might be expected,
not all the ideas were to have a direct effect on departmental
profitability; indeed, some projects were ocimply data collection
exercises necessary for other ideas, and some more typical technical
regearch projects. However, intially a prelininzry evaluation of
all ideas was attempted which indicated those ideas likely to fall

&

inte the above category.

A detailed evaluation of the ideas cen be found in Appsudix D, dbut
since the approabh to evaluation was the same as previously described
in Chapter 6, all that follows is a list and brief description of the

jdeas and estimated savingse.

9e2els Ideas and Dstimated Sawvines.

1, Conversion of Compression Parits to Injection Parts,

2., Determine Bhnse hand lathe parts whick can be prnduced on
Auto~lathes.

3+ Implement recommendations on improving the reliability of

Auto=-Lathes,
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Ao Improve old doube~cut lathes.

5« Determine the optinmun lifs of a lathe knife,

6. Design incentive schemes for all lathes.

T« Determine the best method of producing blanks and cord, usin

a ‘collectaconl’ and batching mechanism,

8. Design an incentive scheme for cord production,

9., Determine those parts whose process specifications do not
agree with the precent technical drawings, update the
Ep?ulAJcau ang and enuure/check that the new 3pe01f1cati~ns
are adhered to,

10, Eliminate the stoning and drilling section,

11, Replace liq. CO, in the Vheeiabrator with 1iq.N

12, Examine the possibility of compound 4,P.R, 1,000 replacing
compoundas 1701, 1702, and 1707, also the possible development
ef a compound to replace 1784. )

15. Evaluste the minimum acceptable cure times for parts vproduced
on all moulding machines. .

14, Determine the stripping time/method for Edzwick parts.

15a.Deternine the content of all would machine downtime, and
avaluate possibie savings from reducing id.

15b.Reduce moulding machine downtime.

16, Design & payment scheme to coincide with imvrovements resul ting
from Projects 13, 14, for press operativss,

17. Jesign a payment scheme to coincide with chanses in finishing

operations resulting from Projects y, 11, (187),

18, Evaluate the possidility of improving the "elicking" rachinery,

19s Evaluate the information gained fronm Projects 13, 14, and 15,
with g view to improving the work scheduling systenm,

20, Dotermine the economical batech size.

21s Produce the best bench layouts and inspection work conditions
in ac¢ordance with Birmingham University recommendations,

22, Inveastigate the prssibilitices for. regrouping the Finishing Dept.
into smailer units,

23, Investigate the possibvilities of replacing cardboard packing
cases with solythene bags,

24. lesign a payment scheme to coincide with improvements resul tias

25, Examine BE.P.0.M, compounds and their possible introduction into

the Logkhoeaed DP partment.
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\2 AP Cla”*iniﬂ tion of Ideas,

As can be seen from the presvious section, not all the ideas were
“expected to produce savings., In Tact, an atiempl was made to
categorise the ideas,

It appeared that they fell into three mein clacse
A, JFeasibility studies (For unevzluated idesns).
B, Research or Data Collection worlk.

-
¢, Implementation Actions (As indicated after evaluation).

Indeed, in the zbove order they coula be considered the development
stages of the projects. In the marual produced for the company,

(see Appendix G), the three classes were defined as follows g=

A, Feasivility study - to produce a deeision as to whether

further research is requirved, o

g

2 decision on implementation

can be taken on presenti evidence.

Bs Reseézrch ~ to produce results to clarify estimated savings
A\ &

and aid implementation but not make savings,

C% Implementation - to actually produce estimated savings.
.
Using these definitions the ideas were classified as follows :=

A, Feasibility Frojeets., WNos, 7, 12, 18,

B, QResearch Projects, DNos. 2,5,13,14,152,19,20,22,25,25.
¢, Implementation Projscis, N0S.1,3,4,5,8,9,10,11,15b,16,17,21,24,

Tdeal = as described and evaluated in Chapter 6.

~ Estimated Saving = £359,000 p.a.

[ ]

Tdensg 2«6
e e — T — T

One of the weaknesses of the initial spproach was the posasible
mis :’1ocat10h/dupllc~tﬂon of research effort, and in the example

guoted in Chapter 7, it was mentioned that{ ithe Ind.Eng

( 3

examining the possibility of introducing some new hand lathes into
the dex 3rtnant. In fact, by the tims the evaluation was started

three new double cut lathes had been purchased, Furthermoré, ginces
the first evaluation of the "auto-lathe! idea, an investigation

rovealed that +he output from the machines could be increased by up



to 50%, by meking minor modifications.
Aoy Q0

It was agreed that the author should work with a member of the
Ind«Eng. Dept, to evaluate 211 projects affecting the lathe area,

i.0e Nos. 2«6 inclusive, and decide upon an optimum set of actions.

One of the major arpguments against the original idea of replacing
"hand lathes" by "autos" was the limitations to the type and size of

parts which could be cut on automatic lathes, hence idea Ns,2,
-

The pasic intention benind the ideas was to establish minimum labour
requirements for the lathe area as a whole, using existing machinery
at maximum output under incentive conditions, and then see if

replacement of hand lathes by autos was likely to produce savings,

Idea 3 was necessary to achieve the increased output notential

of the auto lathes, and idea 4 was to have the same effect on the
older double cut lathes in raising their output potential to a
level approaching the three new machines, To ensure that full use
of this extra potential output was obtained, incentive schemes
were to be introduced on &ll the lathes, In building up a picture
of the operations for these schemes the 1life of a lathe knife was
important; hence idea S5,

Bgtimated Savings £15,000 p.2,

Tdeas 7 and B

These two ideas concentrated on the "Barwell" area,; where the
material was preformed into shapes for the moulding machines, As it
suzxsests, idea T was an investigation into the methods of producing
the preformed material, Idea 8, however, partially covered nne

idea raised in the initial evaluations, that of improved progra ning
of material preducticon. A simple progra:ming system was to be
devised by the Ind. Eng, Dept. for cord @roduction, and its

implementaticn was te be combined with an inzcentive scheme,

Estimated Savinegs :  £3,000 p.a.

Idea 9

This idea arose from complaints from process control sitaff that
process specifications were not being adhered to, and deviations wer
only discovered when problems arose. This meant that labour cosis

not included in the prices were nct being recovered, Therefore

e
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v > 4 . ot
g2 list of scme 10C parts waa produced, covering approximately 85k

of schedule fo be examined, and where necesaary updated,

Idea 10,

"Stoning and Drilling” is a finishing operation for the removal of
exdess rubber from the inner edges of openings. The production engineer
felt that this was an unnecesssry operation, which could in the mein

be eliminated by modification of the moulds and/or removal of the
"fiash" by freeze trimming in the ﬁﬁeelahrator.

Bstimated Savings ¢ £3,000 pia.

Idea 11

Dissatisfaction had been expressed by the finishing and inspection
foremen about the quality »f work produced by the Wheelabrator, znd the
general efficiency of the machine, 1In an attempt to improve the
situation Air Products Limited had been consulted, and they had
recormended replacing the existing refrigerent (liquid Coz) with
liguid nitrogen. They performed a series of trials which indicated
savings of approx., £900 p.a. However, a close eranination of the
report revealed a different typr cf "double counting" of sawvings.

The report claimed materiazl cost savings as a result of a fall in the
unit cost of material used for batch proceszed, znd a labvour

saving as & result of a decrease in the batch process time. Then

a further material saving was elzimed, vhich was supnosedly achieved
by not having fto use material for batch processing during the saved
time. This saving had already been accourted for by the first two

evaluations, and as a result, the saving fell by 70%.

Bstimated Savines i1 £140 pe.ae

Ides 42

Basically a technical research project concerned with the attempts
at compound retionalisation, with the added incentive of

eliminating some of the compounds with a short "shelf litfe",
& E

Ideas 13, 14, 1",)

The aim of these projects was basically a reduction of Injection

ng labour, by introduecing incentive schemes for orne man

B ing three machines instead of the existing two. Idezs 13, 14,
were therefore basically data collection for the preparation of the
ncentive schene.

. - R * oy - -
Petimated Bovirgs £15,000 n.2.

- — o ———
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Ides 1 .
This idea is selfw~explanatory with 15a being basically data
collection and evaluation,; and 15b beingz implementation if

15a indicates savings.

Ides 17

This was to cover any changes that would arise as a resuli of

earlier projects, which might neces-itate the introduction of

new incentive schemes,

Jdea 18

Something of a development project to exemine various possivilities
foy imvroving the efficiency of the "elicking" machines; i.e, those
machines uged to remove individual parts from the "mats" containing

& number of parts.
Jdea 19-

Similar to idea 17, insofar as it was to provide the oprortunity to
make full use of data gained in early projects, and where changes
were likely to affeect the work scheduling systems, take

corrective action.

Tdea 20.

Determine the E.B.Q's is self-explanatory althowhit is worth
noting that originally the Ind, Eng. Dept. intended to carry out a
nunber of projects to determine E.B,Q's for various stages of
production; these were replaced by idea 20.

Ideas 21 & 24

The University of Birmingham was conducting research work into ths

inspection area the gister dept.; Cirling. It was hoped that

in
the results of this research would in general be applicable to the

Lockheed Dept., and these were implementation ideas desirned o make



the best use of resulis.

Estmated Savings - could net be determined

until the results were known.

Idea 22,

As evaluated in Chapter ©. Howaver, Mr.ﬁtbckell had commesnted

on the accuracy of the data used, he felt that some of the less
gatisfactory data had been withheld during the exveriment. This
cast a doubt onte the walidiity of the sawvwings snd therefore further

research wad reguired vefore implementation could %e considerasd.

IdEu 93.

z

Parts were packed for despatch to the customer in small cardboard

boxes, &nd it was Tfelt that mate: 1&1 savings could be obtained by

L

using nolythene bags instead.

Egtimated Savings : £350 vp.3. 1

Iden 2?-

Ethylene ~ Fropylene Di lonomer Compounds were & nsw type of material
being examined by the technical deparitment as potential replacements

for the existing compounds being used in the department. 4is such,

it was a "pure research™ project, but nonsthele it was impoxrtant

that the department sould be aware of progrese and the possible

implications of the work.

9.3+ Construction of a Propramme for Projeect Work,

‘Having reached a stage where all the idsas hao been evalusted or
clasgified, we were ready to form them intc a programme or ecrdsr for
action, Before this order/Programme was rproduced a numher of facts
had to be established,

1« Interdependence of projects i.e., whether ceritsin projects

had to be completed before others cculd be begun, e.z. projects

2-5 had to be conpleted before project & - the introduction of

incentive schemes could commence.
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2, The main area/s of work for each project.

o

;al personnel to perform the work.

=

3+« The availability of deparimen

Then in collaboration with Mr,.Stockell a project 1eader/s from the
main area/s, was assigned to each project e.g. Jo.Pitcher, a
production engineer took charze of a number of production
engineering projects.

The projects were assembled in order of priority, dependent mainly
on the magnitude of savings; bul also bearing in mind any
inter~depending projects and the likely "work-loads" of individual
pro ject leaders,

Therefore, at this stage we had & list ?f projects in order of

importance showing :-

1« The project title/description,
2. The eatimated savings where applicable, >
3¢ The main area of work of the project.

4 The proposed project leader,

9.4« Yresentation of the Prosramme %o the Prsiject Leaders and

Assembly of Tavset Dates.

Once the assembly of the programme was completed a meeting was held

of all memvers of staff within the Department, and staff from other
departments involved in the programme. The npurpose of the neeting

. was to indicate the importance of the work in terms of the contridbution
it could make tovards improving the department's financial

situation, and to gain the co~-opcraticn of the rProject lzaders.

This latter point was Vitally important, since they were peing

asked to accept the added responsibility and work on top of their

normal "work-load", without finanecial incentives!

A short presentation was given by the zuthor, explaining the method
cf approach, a brief description of savings, the vurpose of the
programme end its likely effects on the financizl situstion, Al
the responsibility of the project leaders was cutlined, Basically
they were fo be responsionle for the procress of their pro jects,
ensuring that voTk was completed on time, They were not necessarily
expected to perform all the work themselves, rather they were a

form of supervision,
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Foilowing this meeting, the author discusced with each project
leader the Tinancial savings involved in his project/s, the manner
in which the savings had been evaluated and the work involved

in the project. He was then asked to set a target time for
completion of his yrojectfs. Thus we had a situation where the
pfoject leaders were setting their own targets for compietion which
were then vetted by Ir.Stockell and mysclfs, In general we felt that
target times were assessed s€nsibly, and the enly changes made were

in cases when people tended to be +too optimiatic.
beop j¢

Project leaders were also informed of the role ir,.,Stockell would take
as "Ppogramme Co-ordinator" i.e. his function, once {the programme

was under way, was to arbitrate on problens, which resulted in
conflicts of priorities and could not be settled by the project
leaders. Thus where possible, the project leaders were to be

given & free hand, however, when there was any doubt they could

approach MNr.,Stockell for a final decision,

The programme could now be considered comnplete i.e. savings

o]

o,

evaluated where possible, responsibilities assizne

and targets for
completion fixed,
Fige 9.1+ shows the programme in this final form, and this was then

circulated to all the relevant persornel,

o
H
3

H

i
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9.5« Monitoring the Prorress of the

The programme got under way early in December 1972, and a decision

4o monitor weekly the progress of individual projectz was taken for
two Teasong,

The first was the faily obvious reasons of keeping the manager
regponsible for the programme informed of the progress and/or problems
of indiwvidual projects; in case he was required to meke decisions

on allocations of resources.

The second resons was less obvious as it was to help maintain the
interest and momentum of the project leaders in their work., Having

recognised the need for progress information there appeared to he

two main ways of obtaining it. Kither the pro

-

et leaders could

[
)



PROJECT PRELIMINARY RESIONSIBILITY TARGET
e ) EVALUATION FOR PROJECT DATE
1. Convert Compression parts to Injection Parts £59,000 p.C = ¥ A B COMPLETE
where possible, and monitor savings, ¥ e i
2, Determine those hand lathe parts which can be ) P. - F.Cave 2641.73
produced on the auto lathes. P.E. = P.Smith
%e Implement the recommendations on improving the ; P.E. = P.,Smith P3e2:473
reliability of auto lathes. )
'ty Improve the old double cut lathes ; P.E. = A.Hughes
) 1.E. - A.Pritchard 2601073
5« DPetermine the optimum life of a lathe knife ) £15,000 P.E. = P,Smith 5173
6. Desicn inccntive schemes for all lathes ; J.E. = A.Pritchard 2342.73
7. Determine the best method of procducing hlanks ) £3,000 P.E. = J.litcher 16.2.73
and cord using a collectacool, and batching ) |
mechanism, )
) o
8. Design an incentive schem for cord production I.E. = D.Day 22.12.72
9¢ Determine those parts whose process specifications
do not agree with the present technical drawings,

g i : . T - K.,Watts 29.12,.72
update the specifications and ensure/check that the S atks rz;dom?monitoring
new specifications are adhered to.

10, Eiiminate the stoning and drilling section. £3,000 p.a. P.E. = J,Pitcher 204773

KIYs P, >
I}n]';- .
Tl =
Tn =

FRODUCTION

PRODUCTION ENGINEERING
INDUSTRYAL ENGINLERING
ENGINELRING

TECHUNICAL



PROJECT

PRELIMINARY
LEVALUATION

RESPONSIBILITY
IFORl PROJECT.

TARGET
DATE.

Replace Lige CO_ in the Wheelabrator with Liq.N_

—

Examine the possibility of compound APR,1000
replacing ecompounds 1701,1702 and 1707, also
the possible development of a cormpound to
roplace 1784 ,
Evaluate the mininmum acceptable cure times for
parts produced on all moulding machines,

Deternine the stripping time method for Edgwick
parts.

Determine the content of all moulding machine
downtime, and evaluate the possible savings from
reducing ite

lediuce moulding machine deowntime

£140 p.a.

See 16

Dezion a payment scheme to conincide with improvements £15.000

resulting from projccts 13,14 for press operatives,

Design a payment scheme to conincide with changes
in finishing operatinns resulting from Projects
9, 12, (182).

Fvaluate the jpossibility of improving the 'Clicking
machinery.

Ivaluate the information gained from I'rojects 13,
14, and 15 with a view to improving the work
scheduling system,

P. - M.Foy

T. = K.,Vatts

T, = K.Watts

J.E. = J.St}'lcr"

p- - M.FOY
Fe = A,Glease

I.E. J.Styler

IIE. - I)-Day

P.Es. = A,Hughes

P-C- - T.{luinn

26.1.73

Prod.Samples
January 1973.

-

17.12,72

26.1.73

2.2473

2373

2047473

KIsY 5 P. -

X' - ENGINLI

PRCDUCTION,
P.E. = PRODUCTION ENGINLERING
T.ls = INDUSTRIAL ENGINEERING
‘RING

Te - TLCHNICAL

FIG 1




PROJECT PRELIMINARY RESI'ONSIBILITY TARGET
e EVALUATICN FOR PROJECT DATE
20, Determine the economical batch size P,C. =~ T.Guinn 2.2473
21. Produce the best bench layouts and inspection work Awaiting report I.E. = A.Pritchard Awaiting Report
conditions in accordance with Birmingham #
University recommendations. ’
22, Investigate the possibilities for regrouping the £27,000 p.a. J.R.Bainbridge 20.7.73
Department into smaller units,. i
i
22. Investigate the possibilities of replacing cardboard £350 p.a. Pe - G.Stockell i 29.6.73
packing cases with polythene bags. 5
2k, Design a payment scheme to coincide with improvements Awaiting Report.. I.Es = A.Pritchard Awaiting Report
resulting from Project 21.
25. Examine E.l’.D.M. compounds and their possible ? = Te - K.Watts 1974

introduction into the lLockheed Department,

KEY:

P.
P.E,.
I.E.
X,

T.

- PRCDUCTION

- PRODUCTION ENGINLEERING
- TNDUSTRIAL LENGINEERING
- ENGINEERING

- TECIHNIC..L

FIG, 9,1



(50)
report weekly, either verbally or in a written report, or the
information cduld be collected from them. It was felt that the
first alternative might have a damvening effect on the initial
enthusiasm, by increasing an already heavy work-load. However,
if the sauthor was to visgit each leader once a week and discuss
progress and problems, then it might help relieve the burden, and

help keep the work in perspective and the targetls in mind,

The monitoring was done by means of a simple Gantt activity chart,
which showed the target date for completion, the estimated length
of the project and the ¥ completion at any given time of indivicuai

projects.

mhe chart (Pig.9.2) was updated weekly by the author, after
discussing the progress of the individual prejects with the
respective leaders, and the chart was kept in the departmental

manager!s office for lMr.Stockell's refarezce.
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Chapter 10

Eyaluation of the Regnlts of the Prcaramme

Por the duration of the programme the author's role was largely
that of "progress monitor" combined with participation in & number
of teams, especially the "lathe projecis"team. Once the programme
peared completion, the emphasis of research changed to that of

data collection for analysis of the effect of the programme,

It would appear that all too often in an indusitrial environment

the results of such work go unevaluated., From 2 company standpoint
it can be argued that emphasis must be placed on the present and future
and its often limited resources should be directed along these more
productivé channels, However, in a conpany such a&s Dunlop, where
the approach to management and control is said to emanate from a
Management Plan, an inaividual manager is,to & certain extent,
judged by his ebility to meet the targets of this Flan, The
accounting systen is often such that it will conceal many underlying
changes, which have taken place and that reflect the quality of
menagements Therefore an analysis of the efrecis of individual

actions can provide :=

1. A check that predictions of actions were correct, which in turn
D

rovides usetiul data for future predictions.

2, A more detailed/sccurate picture of the effectiveness of
managenent.

\
Historical datz which may be of use in fubure Nanagement FPlans,

-

N
s

In the author's case it was important to analyse the results o help
indicate any flaws in %he method of evaluation, and check the

validity of the "hypothesis',

]

This chapter and the next cover an ancsiysis of data on two "levels".
Pirstly, the savings made from individual projects, and secondly,
the contribution made by the programme as & vhole in relation to

other -changes that had taken place since the work began,



(92) iE

-

2001 Bvalustion of the Results of Individual Projiects from the

Profit Improvement Prorramme

.
\
!

10,11, Summary of Results (April 1973)

The programme consisted of 25 projects @

Feasibility Type $ 3

Research Type : 10 -
Implementation Type ¢ 15

Completed 3 12

Continuing 3 3

Awaiting further 3
decisions/information:

Rejected after further

research 2 2

FPailed $ 2

Total Savings from the Programme $ £99,000 p.2.

Total Predicted Savings from the £103,000 p.aa
Progranme. *

Dealing with the above list in reverse order :

Projects 15 and 20 failed completely,

= No.20 because the amount of work involwved and limited
resources to process data, :

= Ho,15 because of a clash of personalities between the
two project leaders,
Projects 22 and 2% were rejected after further resesarch,

« No,22 as a result of changes in the finishing ladbsu
and serap rates, potential savings were vastly reduced
to an insignificant level,

- Ho.23 because it was found that the A,P.Lid. factory had
a conveyor system which accepted cardboard boxes, but not

polythene bags. The idea had therefore to be rejected.

d
Projects 7, 12, and 18 werc basically feesibility studies,
which on completion haa produced data from which
evaluations could be made,
Indzed, in No.,12, the attempted introduciion ef a4 new
replacement compound, samples hed been senit to A.PLtd,

and a decision was required from them before proceeding



Projects 21, ?4, and 25 were coniinuing.

- Nose. 21, and 24 were tho research projects conducted by
Birmingham University.

- No.25 was the long term materials research projects

The remcining 15 projects were completed and what follows is the

analysis of the effects of the 10 completed implementation

projects, and five associated research projects.

10.2., Analysis of the Results of Individual Pr-iects,

Idea 1. Conversion of Compression 15 Injection Parts where p~ossihle

Estmated Savings : £39,0C0 p.a,

Actual Savings - £58,450 p.2.

Tt was orginally anticipated that 16 parts were cuitable for
conversion., The main doubis were whether Automebtive Products Ltd.
would pay for replacement moulds., In fact, twelve parts were
converted and the new injection moulds supplied by A.P.Lid. A4s

a result of this purchase of these new moulds and changes in
business, thesshedules changed. The folliowing table shows the
twelve part numbers, the schedules after conﬁersion, and the total

required output to achieve the schedules by the two types of

moulding.
Part Foa Monthly Compressibn Houlding -ihjécticn Moulding
Schedule % Totell Total % Total Total
} Serap on | lMonthly | Scrap on | Monthly
Good., { Outpute. ! Good. Output.
5812-430 35,000 BT 61,200 | 23 | 43,000
3812-733 6,000 47 8,620 | 56 L 9,360
3613-711 2,500 33 3,325 { 49 3,725
36813=713 20,000 40 - 28,000 | 38 27,600
3615-737 | 300 36 | w08 |7 321
3815-742 | 15,000 46 | 21,900 1 @ foam,vo0
3817-715 16,000 3.0 | 216;800° §'F3g 22,240
3873-422 | 26,000 114 E 54,860 | 22 | 31,720
3875-429 | 18,000 86 | 33,600 | 30 i 22,900
27867 | 18,000 59§ +28,600 LHIEens 20,700
33427 | 66,000 55 | 100 ,000 | <16 | 81,300 |
28796 | 1, 500 - :Figures notiuvailable ; -
Potal Parts 228,000 368,500 E . 280,620
IV G ORI S S . A e P G VU IOV e s e i A O]
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d

The good quentity required = 226,000 parts per month,
Total Injection quantity = 280,620 parts per month,
required,
fMotal Compression quantity = 368,500 parts per month.
required,

Wow using the figures used in the originel evalvation of

savings (see Appendix A).

(Total Wo. of Compression. parts P.A, x

il

Then materisl savings

average material costs) (Total No. of In;ectioﬁ parts P.4. X

average materizl costs)

= 368,500 x 12 x £0.,0169 - 280,600 x 12 x £0,00121
= £7,500 - £4,150
= £3,350 p.a,

Phen labour savings = (Total number of Compression parts P.A, X

average labour cost)

- (Total Mo, of Injection parts P.h. x average

labour costs)

368,500 x 12 x £0.0118 ~ 280,620 x 12 x £0,00546
£52,200 = £18,400 = £3%,600 p.a,

It

As a2 check against the labrur saving an anslysis of the reduction

of compression labour was made, It was asscumed that the labour

saving was basically a saving in moulding labour, since the unit
cost of finishing and inspection labour would remain appreximately

constant.
Comp. Moulding Labour :
Before conversion After conversion

29 Hale Opse 21 lzaie Ops,.

Saving = 9 males receiving - £135,800 p.a.
9 males receiving . £13,500 pet.

+ Hat.Ins.Contriovntions- £ 1,800 p.c.

Total Iouldl‘“ Labgur £29,100 p.a.
Saviy
These mouvlding labour savings were a direet result of the

econversions, which resulted in the closure of the 6 machines per
ghift, Although there is a difference of £33,800 p.a, - £29,100
= £4,700 p.a. between the calculated labour saving and the

moulding labour saving, this could probzhbly be accounied far by

a fall in finishing and inspaction labour caused by the differease
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in the total outputs reguired %o produce the schedule, This is
more difficult to deternire because of “tha other changes in these

areasg.

Similarly maintenance cost savings
= (Total No.

(Total Wo. of Inj. parts P.A. x Ave. cost of maintenance per part).
368,500 x 12 x £0,00535 - 280,620 x 12 x £0,00070

£23,660 - £2,360 -

£21,300 p.a,

of Comp. parts P.A. x Av. cost of maintenance per part)

]

i

0f this total £14,000 p.a. was saved by the closure of the
"Idcdons", a set of compression machines, which were particularly
costly to maintain, (this figure was obtained from an Engineer
Report), The rémaining £7,300 cannot be so readily identified,
however, since the deparirental maintesnance costs dropped by
approximately £60,000 p.,a. in the same period it ig reasonable to

assume that this remaining portion was also saved.

Thus we have a total saving of £3,350 + £33,800 + £21,300 p.a,
= £58,4SO PeBey the bulk of

which can be directly accounted for,
L]

It is worth noting that this figure is considerably in excess of the

0
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original estimate of - £39,100 p.a., the
the increase in schedule reguirements by approximately 42%. This

would raise the initial estimate to - £56,100 p.a. which is much nearer
the actual total,

Ideas 2-6 The Lathe Projects Estimated Saving £15,000 p.a.

3
Actual Saving $ £16,300 p.2.

Projects included :
- Determination of hand lathe. parts suitable for auvto lathes,

Determination of optimum life of a lathe knife,

Implenentation of recommendsations for improving auto lathes.

- Improvement of the older double cut lathes.
~ Implementation of incentive schemes,
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A, Dealing firstly with the auto lathe section we had three
pro jects dffecting the area :
1« Investigation for new parts,
2. Improvement of the output potential.

“3. Incentive schemes,

An analysis of the workings of the seciion revealed the following

=

-

Before Proc jects After Projects

Av, output per day from the section 69,400 parts 106,000 parts.

Wumber of operators 3 men 2 men
Number of machines worker »er operator 3 4
Av.wages paid to the section £6,300 p.2e £5,200 Peas

o, Total actual savinz on Auto Lathe Labour

w B 00 Dadis

We now have a 53% increase in output from the scction (i.e.

36,400 parts per day). This was equivalent to the output of
approximately 4 hand lathes under new incentive conditions, In

fact the total labour force did not fall by 4 operatives as this
increased output represented zan increase in the schedule reguirements,

It merely meant that a2 further four cperatives were not added to the

wills

. « Saving of Hand Lathe Labour = £5,400 D.de

Spin off ving

Due to the increased output from the section, the female operative
sorting uncut or nmisfeed parts was unable to cope with the work load,
To solve this problem automatic sorting machines were introduced
to perform the work.
This resulted in a reduction of the section labour force by

e

1 female « Saving £1,200 p. (Jit & capital costs of machinexry

Total Savings from "Auto" Projecits = £1,100 + £5,400 + £1,200

= £7,700 p.2,

The total capital cost of these projects was
1e Cost of improvements to "Autos" « £113

2. Cost of asutomatic sorting machines« £440

-

Teotal

)
P
o]

\,
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B. Hand Lathe Projectis

Projects affecting the area ¢
1+ Improvement of the old dsuble cui lathes,
2, Design of incentive schecues.,

. 3, Determination of the optimum lire of lathe knives.
An analysis of the section revealed the following 3

Before Projects After Projects

Wumber of lathes (1 female operater 6 - Doubld cut - 6
per lathe). 12 - Single cut « 7
1 = Back stop =~ 1
Output per day from the section 98,000 parts 98,000 parts
Operators wages £24,700 pets £18,200 p.as.

Total actunl savise in hand lathe labour

= £6| ,Oﬂ Nell s

However, in this case, it is possible to sevarate out the etfect of
improving the old double cut lathes.
Since the increase in output rose from approximately 5,500 parts per

day to approximately 7,200 parts per day

<+ The increase in output from the 3 old double cut lathes
= 5,100 apprex. or the ouiput {rom one lathe,

This is equivalent to a saving of £1,.300 va,

Howaver, it is included in the saving above.
] o

As a result of the reduction in the number of hand lathe operators
and also drilling operators (from & later projeet), the number of
male 'leading hands' responsible for "setting" machinery in the
finishing area, was reduced by 1.

This represented @ saving of £2,1C0 v.z.

Thus the total savings from the hand lathe projects = €8,600 p.ae.

The ftotal capital cost of the project was i
1. Cost of improving double cut machines - £205
2. Cost of other machinery required fox - £640

incentive schemes,.

P

To tal £1,005
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Tdea 8 = Desisn of Incentive Scheme for Cord Production

Estimated Saving & £3,000 p.a.

Actual Saving t £2,300 p.ze

.

fhe original estimated saving was based on an expectation that the
mmher of two-nan shifts worked on the machine could be reduced from
3 = eight hour shifts to 2 - 10 hour shifis affer the introduction
of an incentive scheme., In fact, because of Unign resistance %o the
removal of one shift,this was not achieved., However, the incentive
cscheme did reduce the need for overtimz tc be worked, and, by the
rating of particular "jobs", reduced the aversge earnings of the

men 28 c=n he seen below 1

Bafore Af'tex
Av.man nhours worked on the
Barwell cection. 271 hrs.per week 241 hrs, per week
Av, wages paid to the & men _
in the section, £303 per waek £25%5 per wveek.
Av.vages paid per hour per man. £1.12p. £1.06p.

To+al Savings in cost of Barwell labour = £48 ver wegk,

ining 48 working weeks).

= £2.300 v.2. (For & vear conta

Tdea 9 - Update specificaotions - Lstimated Saving - Unevaluated,

- Actual Saving t £1,350 peae

The project covered 100 part numbers which represented 80% - 85§

of the total output of the department, The production specifications
for these parts were compared with the actual operations performed

on the parts to discover deviations from the specification,

The most important discovery was that part number 28994 was being
stoned (a finishing operation for removal of "flash"), and this

wae not required as the flash now came with accepted limitse

Savinge

~ The customers' requirements were 55,000 good parts per month.

~ The scrap rate was 2?% scrap on good.

- This meant that & total -of 70,000 parts per month were being stoned.

mn

Prom Ind.Eng. rates the time regquired to "stone" 100 parts was

14 minutes.
. The total time taken to stone the schedule required was

163 hours pexr month,



1 operator working full time,

F

S Saving was 1 Drillinga Ovperstor = £1.350 p.a.

(Total eapital expenditure = Nil)

i

Tdea 10 = Bliminate the Stoning and Drillins Section
nel 8 £55000 Ded,
Actual Gross s £4,400 pa,

Saving,

i
stimated Savi

(53

Prom the outset of this proj

L4

¢t it had not heen anticipated that the
section could be completely eliminated, it was mainly &n attempt fo

reduce it to a8 minimum size.

As can be scen below the exercise regsulted in a two thirds reduction

of the labvour force.

Savings ¢ Before After
Number of Operators € 2
Total wages paid £8,500 p.a. £2,700 p.as

However, a saving of one operator was made as a result of the
previous project (Idea 9). Therefore if we ars to eliminate

"douhle counting" of saving, the actual gress saving must now be

reduced to 3 operatorss i.e. £4,400 p.a,

The total capital expenditure on the project was approximately
£1,800, This was the cost of modifications to various moulds %o
eliminate the need for the operation. So in the first year the

project would have a ftotal NET saving of £4,400 '« £1,800 = £2,600,

e
3
I3
0
=
ra
&

ideca 11 Renlace the Lin,C0,. refri

1t dn the Wheelebrator with Lig. N,

Estimated Baving ¢ £140 p.a.
Actual Saving s £2,00C p.a

In this case the vast difference in savings can be attributed to three
factors., The first two were a result of inaccurate measurements by the

consultants called in to estimate

4]

avings, The length of time
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reguired to process a batch wag apvroximsiely 4 minutes,
instead of 5% minutes, and this reduced the cost of liguid
nitrogen refrigerant from an estimated 21,92p., per batch to
18.42p. ver batch (see results below). Thirdly the number of

batches processed per monith ineresased,

Resgults.

1« Average cost of refrigerant ner batch %
By monitoring consumption over a week, and analysing the
operator work sheets for the same periocd it was found that
4,389 kgs. of liq.NE were ussd *o t
estimated 40 hrs, eonerating tine.

os The ouantity of Lig.N, used per oatch
= 7,46 kg, = 16,45 1bs,.
Price of Lig.N, = 1.12p, pexr lb,.

Price of Liq.Nz per batch = 16.45 x 1.12 = 18.42p.

2. Average process time per dbatch

Analysis of the batch proceesing times produced by the

Technical depariment, after trisgls on the converted machine,

indicated an average process time = 4 mins. or 15 batches per
=] i p

hour. (This compares with Jjé = 14.7 batches per hour from

Lo

the abhove survey).

3+ The number of batches processed per moath rose to «2,700
as a result of increased schedules, ond taking on extra work

from other departments.

These results led to the following enalysiz of savings

1. Total saving in refrigerant costs = 2,700 z 22,82p. =
2,700 x 18.42p. (sce results above )
= £616 - £496 per month

= £120 per month.

2, . Also the expected savings of materials used during the de-frost
oper-tion were obtained i,e, 1 bag used instead of 2 "Sorboil"

= £2,50 per month
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3« Labour savings were caleplated in three areas ¢

& o OGprerator time

Time taken to process 2,700 batches using Liq;CUz

= 2,700 x 6 mins, = 290 hrs. per month
Time taken ts process 2,700 batches using qu.h
= 2,700 x 4 mins, = 180 hx=., per month

i.2s A saving of 110 brs, vper month,

B. Defrost time

As the new refrigerant had reduced ccndensation, the
monthly defrost operation was reduced from 6 hrs. to 4 hrs.

A saving of 2 hrs. per nonth,

&

=

S
NS e

Jod Total Labour Saving = 12

Assuming a payment rate of approximately £0.77 per hr. the

above 124 hrs. per month is equivalent to & wages saving of
124 » EO0.T7 = £95 per month.

o« Total monthly savings = £120 + £2.5O + £95

However, there was a monthly rental to phy on the Liq.ﬁz_
storage .tank of £50, whilst the Liq.Cu? tenk was owned by Dunlops
o« Total Net Monthly Savings = £167,50p. per month

= 82,000 D.te
(The capital expenditure on the installation of the Lig.¥

was £363).

> tank

Idea 16 Desiern an Incentive Scheme for Bdowicks.,

Estimated Saving ¢+ £15,000 p.a.

Actual Saving t £14,400 p.a.

This alsc covered research projects 12 and 14 which provided the data
required for the incentive scheme., The scheme included the
introduction of one man operating three machines instead of the
norm&l two. The savings were relatively simple to evaluate as

shown below :



Savings

Before After
No. of direct operatives 30 males 24 males
Average hours worked by the 1,281 hrs,. 864 hrsa,
gection.
Average wages paid 1o the ssction £1,171 £872

Savings = £300 per week

= £14,400 p.=2,. (for 48 workinge weeks DeZ,)

(The total capital expenditure on the secticn involved in moving
the mechines 1o allow 1 man %o operate three machines was
4

ecarefully documented by the Engineering Dept,= £3,000),

ddea 19 Desien Payment Schemes to Coincide with Chanzes din the

Finishing Area.

The most important changes were in the lathe scctions, dbut thege
achemes have already been evaluated.

An incentive schenme was introduced on the Roller Trimming Section.
It reaulted in increased output from the section, but since this
jincreased outnsut was reguired the extra cost‘was not offset by a-

labour reduction, Savings were therefore negligible.

10.%. Conments on the Resulis

1« In all cases where savings were predicted, they were obtzined
on implementation. Indicating, as might be sxvected, that the
predictions of the approach on 2 general level were correct, and

the approach was a valid one,

2o The degree of accuraecy of the approach leaves something to be
desired,; although it is worth noting that as a general rule those
gavings that differed widely from the estimates were affected by
changes which would have been difficult to predict. e.g. the
changes in schedules of "compression parts" after conversion to
"snjection parts". Also, the apvroach does not claim 2 high degree
of sophistication likely to produce very accurate results, Indeed,
the author would maintain that in the itype of situation encountered
during the first 15 months of research, the approach produced
sufficiently accurate data on which decigions could be tsken with a
gatisfactory degree of confidence in the outcoms, Furthermore,

the approach would appear preferable to the more undisciplined

attitude adopted by persennel within the Company at present.
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3« The total savings of the prograrme appear to have made

a significant impact on the financial situation of the

ol

departments However, there would still appear to be 2 long

way to go before & wholly satisfactory situation ig reached.
i £ J 3

An examination of the accounts in fact showed that the department

was likely to make a small profit in 1973, Therefore, to place

the contribution of the programme into some sori of perspective,

an analysis of all the causes of improvement or change was

performed,



A Retrosnedtive Analysis of the Rezsons Tor Chanres
—
in the Lockheed Department Tinaneial Situation.

The departmental profit/loss accounts for the first months of

1973 indicated that the department was nearing a "break-even"
gituation, This dramatic improvement could only in part be accounted
for by the profit improvement programme. Therefore an investigation
was performed to determine the other causesz of improvement,

In fact, the startihg point of the analysis was the departmental
accounts of 1971, and a projected account foer 1973. The object was
to discover, on a general level, the reasons for change in the Sales
Revenue and Total Costs, which in turn raflected the change in
profitability. During the analysis the followirg were considered

as possible reasons for the change !o

= Volume change

~ Product mix change

- Prices

-~ MNaterials cost change

- Frojects .

- Organisational change,

L

This chapter cevers the investigation of the effects of the ahove

factors,

11e1  The Lockheed Department 1971-1973%,

The following two tebles indicate the general picture of change

presented by the information most readily available to the department.

Table 11.1 General Fisures
1971 1972 1973
Total Good Parts Sold 3T.9 million 52,8 mitlion 38,5 million
Sales Revenue (inc.MNisc, £627,000 £678,000 £895,000
Income).
Total Costs '£94%,000 £813%,500 £666,000
Profit/Loes (£316,000) (£134,700) £ 29,000

Total number of Employees - 306 248 210



Table 11.2 Departmental Accounts

1971 (£,000%s) 1972 (£,000's) 1973 (£,000's)

Labour Costs 460 378 402
(inc.maintenance+fringe .
benefits) .,

Material Coste 86 85 92
Maintenance Materials - 40 25 26
FPower Costs 2% .26 27
Direct Cost Total 609 514 547
Fixed Cogts 254 ' 300 31
Total Costs ' 943 814 866
Total Revenue 627 679 895
Profit/Loss (316) {135) 29

Comments ¢

1¢ PFrom the above tables the change in profitability between 1971 and
1973 is equivalent to an increase in profit of £345,000 p.a.
2. This increzsse was a result of :

o % An increase in Sales Revenue of £268,000 p.a.

iis A decrease in Total Costs of £77,000 p.a,.
and in fact the next stage of the investigation ywag to examine these
two areas, in an attempt to determine which factors mentioned in the

introduction causaed the changes,

112+ Chanres in Sales Revenue

1971 ~ 2ales Revenue £576,000 1873 -« 3ales Revenue £&60,000+

Uisc.Income £43,000 Misce.Income £35,000
Total Income £627,000 Total Income £895,000

Pable 115

(+ 1973 =~ Sz2les Revenue calculated from estinated deliveries and

1973 prices).

Difference in Total Income = £268,000




However, we can see that in fact Misc.Income had fellen by

£13,000 p.a, and that Jales Revenue incrzased by £281,000 p.2.

1+ was this incwease that it was hoped to explain by analysis.
0f the two areas mentioned above, Sales Revenue was the simpler
{0 analyse, since there are hasically only three factors that
affect the income from sales :

A, Quantities of parts sold.

B. Product Mix ‘

Ce Price of Parts.

Thege factors are now examined in turn.

11.2.1s Effect of Chanres in Volume

Az we can see from Table 11,1 the change in the number of good parts
cold from 37.9 million parts in 1971 to an estimated 38.5 million

parts in 1973 can be considered nezligible, Thus it was congidered
there was no volume effect on sales revenue or; in fact, on variable

costs,

11.2.,2, DEffecis of Changes in Preduction Mix.

s performed by examining the average monthly gchedules

o

The analysis w ara
for 1971 and 1973, and evaluating thes sales value of each schedule at
Th

is data ean be found in Appendix B, which is the basis

1971 prices.
of the table below,

1971 1973
YMonthly Schedule (parts) 2,86 x 106 Be24 X 106
Value of Scheduls at 1971 prices £44,900 £57,500
Average Price of Parts £1.57 per 100 £1.79 per 100

Table 11.4

It was in tact possible to take the analysis a stage further from
the data and subdivide the schedules into "Seals" and "Boots", the

two basic types of part produced in the depariment,
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1971 19753

Seals as a % oi: the monthly 63.6% : 70405
schedule s 56 i A 6

= 1496 x 10" paris = 2.27 x 10 parts
Value of "Seals" schedule £23,800 £35,300
at 1971 prices
Average price of seals £1.21 per 100 £1.,56 per 100
Boots as & % of the monthly $1al%0 © ; . 30.0% 6
schedule - 0.9 x 10 parts = 0,95 x 10 parts
Yalue of Boots schedule £21,10 £22,200
at 1971 prices
Average price of Boots £2,3%5 per 100 £2.34 per 100

Table 11.5

Therefore it appeared that a change in the product mix of seals
resulted in an increase of sales revenue of (£35,300 - £23,800) x 12
= £138,000 p.a,

However, an adjustment had to be made to account for the difference
in monthly schedules. As can be seen from Table 11.1 the total
number of parts sold was 37.9 million, which in turn meant that an -
extra 3.6 million parts, (37.9n - (2.086n x 12)) were solﬁ, over and
above the schedule, The value of these perts was £579,000 = (£44,900
x 12)= £40,200 p.a. |
Prom Table 11.5 we see that an eéxtra 0,05 x 106 x 12 Yhootas'" were
sold for £1,100 x 12 = £13,200 p.a. and therefore the remaining

3 mjllion "seals" produced a revenue of £

Thus the change in product mix of "sealag" resulted in & net increas

in revenue of £1%8,000 -~ £27,000 = £111,000 D.0,

f162+3s Eftocts of Change in -Prices.

Pable 11.6 below indicates that the averscge s2lling price of 100

I"?B. This

r approxinmately 485 between 1971 and 1

T

-~

parts had risen b

L'

increase was in part due to the change in yproduct mix, which resulted

- -
1

i
in an inercase in ovrice from £1, 527 %o £1.7% The further increase

in price was then atiributable to the negotiated price inersases,
in Sept. - Oct, 1972 when a blanket increzse of 257 on 1971 prices

was obtained,
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: 1971 1972 1973
Nunmber of parts sold 3ladd X 10° 22.4B% 3t 10b 38eD X 10°
Sales Revenue £579,000 £640,000 £860,000
Average Selling Price £1.527 £1,951 £2,236
per 100 per 100 per 100

Table 11.6

- .
The effect of the price increase was calculated by taking 25 of the
1973 monthly schedule revenue, evaluated at 1971 prices.
ji.es The effect of price increasses on sales revenue
o
= +£57,500 x 12 x14i = +£172,500 Deos
6

00
However, & monthly schedule ?f 224 x 10" parts was equivalent 1o =a
yearts schedule of 38,9 x 100, which was 0.4 x 106 parts or 1% above
delivery.
Therefore the above fipgure was reduced by approximately 1ﬁ to

= £471,000 p,a,

11:2+4¢ Summary .

L]
It was possible to identify three causes for {the change in the

Total Inconme \Table 3) :

1« A decrease in lisc, Income o £15,000 p.a,

2+ 4n increase in revenue due to + £111,000 peas
& change in product mix.

%¢ An increase in revenue due to + £1T71,000 p.ae.
& change in prices.

Het Effect +  £269,000 peas

This compares with the 'actual' change of + £268,000 p.a.

-~ It i8 worth noting that there is another effect that can be
considered vhen analysing causes of change in revenue, and this is the
combined effect of changes in pfice and volume of individual perts.
This was not considered at the time, and in fact the effect was
"absorbed" by the price increase effect. Fowever, a discussion of

this effect and its evalnation can be found in the "Gross Retrospective

Analysis" manual in “ppendix H,



11.5 Changes in Total Costs

Phe fall in total costs of £77,000 p.a. was considerably more
difficult to analysie for two reasons i

A, There were many more possible causes of change than the
three controlling sales revaenue.

B. The total costs for 1973 were estimates based on the departmental
profit/loss account for the first six months of the year, rather
than actual figures, - _

The first stage of analysis was a breakdown of the total costs,
in slightly more detail than shown in Table 11.1.

.

TOTAL DEPARTIZENTAL COSTS 171 (£,000's) 73 (£,000's)
Labour Costs 366 328
Nat.Ins, Holiday Pay etc. 55 42
Raw Materials costs 86 92
Maintenance labour cosis 81 41
Maintenance material costs A0 26
Power Costs 23 27
tOther!' costs 24 22 :
Total Variable Costs 675 518
Pixed Costs 268 288
Total Costs g43% 866
Table 11.7

The composition of figures in the Table differs slightly from those
in Table 11.1 since in this case "Uther Costs" and a portion of
maintenance costs are included in the variable section. The
mzintenance coste were in fact the portion of the iflaintenance

Department "Fixed Costs" that were charged to the Lockheed Department

L

as variable costs, These had been separated out in the earlier table

The analysls was then composed of two sections 3
(1) 1Investigation into change in variable costs,

(ii) Change in Fixed Costs.
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11+3s1s Chance in Variable Costs

From Table 11.7 we see that the Total Variable Costs fell by
£97,000 p.a, between 1971 and 1973, Now the evaluation of the
effects of the Profit Improvement Programme (P.I.P.) had already
indicated savings of £99,000 p.a., therefore the temptation might
have been to assume that the fall had been accounted for, Hawever,
there were other factors whose net effect was almost zers which were
considered, . i
A somewhat 'rough and ready'! analysis was performed to look at some
of these major 'hidden' factors in an attempt %o define'at least the
orders of magnitude of the effects, A deteiled analysis was not performed
for & number of reasons, namely :

1. Data that was readily available was not suitable for anything

more than a rough examination,
s

B3 mited and it was felt could be better
utilised to perform other work,
h

s

me for rescarch wes 1:
%+ + The aim of the exercise was basically one of placing the P.I,T,
into perspective, rather than to provide a detailed evaluation
of all changes. 5
For these roasons the investization was in the main limited to
evaluating the effects of the following @ ‘
A Wage Increases.
B. lManagement actions to reduce maintensnce costs,

C. Reduction in scrap levels.

11e3.1e1s Effects of Vage Increascs

Usinz the data in Table 11,1+, it was found that the average earnings
pei operator had risen from £1,194 p.a. to 21,57C pea, In fact the
majority of this increase was attributable to negotiated wage rises,
During the two year period there were twe pay awards made to the
operators.
1. In July 1972 an increase of appreximately 10p. per hour per

operator was negotiated, _

Tﬁis would have increased the wage bill by

306 % £4 per week X 52 = £63,600 p.a.

if no action had been taken tc reduce the labour force,
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2, In July 1973 an inerease of £1 per hour + 4% was awarded,an
this would have increased lavour costs by a Turther £33,700 p.ao
in a full year, or £17,000 p.a. in the remaining six months
of 1973 if no action had been taken. '
i.,e. The total effect of wage increases would have been to increase

labour cost by £81,000 p.a, However as we are aware, labour cost

reduction actions were taken in the P.I.7,

197.34142« Effects of Actions on Maintenance Costs

Maintenance costs fell for twoy reasons :

1. An estimated £22,000 (approx.) was saved as a result of the
changeovers from Compression to Injection moulding.

2, buring 1971, costs had reached £121,000 p.a. and actions had been
taken by management to reduce these costs. These had involwved
more use of planned snd preventive maintenance, and attempis to
exercise a tighter control on request of engineering services.

As can be seen ftrom Table 11.,7. costs fell to anvroximately
267,000 p.e. i.e. a gross saving of £54,000 p.a. However, since
£22,000 has already been accounted for in pyoject savings, & net

gaving of £32,000 p.a. remsined,

140 3a1s3s Effects of a fall in Scrap Levels.

Departmental inspectiion reporis indicated that the level of scrap

(on good parts) had fallen fror=445 in 1971 o -28% in 1973. Therefore

-~

cost of scrap data similar to that described in Chap.5. was produced
for 1973 labour and materials costs, A summary of this is shown

below @

Labour Costs of Serap 1871 1973

Injection Scrap

Tabvour cost of moulding scrap £38,400 £24,250
i:abour cost of finishin £ scrap .{_"2-1,-:,00 57’750
Qoampreasion Scrap
Labour cost of moulding scrap. £49,450 £32,700
Labour cost of finishing scrap : £15,500 £ 5,600
et
Total Labour Costs: £114,550 peas £71,000 pets
Vaterials Costs of Serap £26,200 pe.as £21,600 Dede



Therefore from these figures we might expect labour savings

of £44,000 p.a. and material savings of £5,000 p.a. However, the
savings from the projects on conversion.of compressicn parts involved

a large element of scrap saving, in fact, estimates based on the
figures prepared for the evaluation indicate that labour savings
by reduced scrap would be approximately £15,00C p.a. and this had
already been claimed. Thus the net effect of fall in scrap levels

would be a saving in the region of £32,000 p.a.

1355 laite Sunpary cf Effects
B
1. Projects + £99,000 p.a.
2. Wage Increases - £81,000 p.2,
3. Fall in Maintenmance Costsa + £32,000 p.a.
4e TFall in Scrap Levels : + £32,000 p.a.
Also included a fall in Fringe Benefits + £13,000 p.2.
HET ERFFECT ON VARIABLE COSTS = 4+ E£95,000 p,a.

Prom the factors of change analysed a decrease in variable costs of
£95,000 p.a, would be anticipated, this compares favourably with the
actual change of £97,000 p.a. However, it would theoretically have
been possible %o pursue the analysis further, by considering other
factors e.g. the effects of change in product mix on materials and
labour costs had data been available., Indeed Table 11.7 shows that
material costs had risen by £6,000 p.a. dbut the change was esmall and
data on posgible causes very limited. . In the ideal situstion the
investigation would begin by compiling a list of all actions or
changes that directly, or indirecctly affected the area during the
period under consideration and evaluating the effect of each action.

This more detailed approach is discussed a2t some length in the

e

G.R.,As manual (avpendix H.

114342+ Changes in Pixed Costs (Incresse of £20,000 ve.a.)

Litsle could be said sbout the cause of increase since the costs were
allocated by the Accounts Depariment, and a breakdown of the
allocation was not available, However it appeared reasonable %o
suggest that a possible csuse was an increase in the salaries of
factory staflf, since these salaries accounted for a major vortion of

coets and increases had been awarded,
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T

41,4, Final Summary and Comments on Reasonsg for Change in Profitability

Profit/loss changed from - £316,000 p.a. = 1971
tc + £29,000 p.a, - 1973
i.,e. A chenge eauivalent to an increase in profits of £345,000 p.2.
2 g )
In the table of suzgested causes below, the positive sign is used to
Tl 5 & o

indicate an increase in profit, and the negative sign a decrease,

Susgested causes of chance “
Volune Change = (6]
Product Mix Change ‘= & £111,000 peas
Price Change = 4+ £171,000 p.a.
Changes Arising from Pro jecis = 4 £99,000 p.a.
Organisational Changes = = = £24,000 pea.
Misc., Income Change ' = w £135,000 p.2e

Total Change in Profitability + £344,000 p.2.

# = Breakdown of orgznisational changes s

Wages Increase ~ £81,000 pea. :
Mainteance Cost Actions ; £32,000 p.a,
changes in Scrap Levels + £352,000 p.a.
Change in Fringe Benefits + £13%,000 p.a.
Change in Fixed Costs: - £20,000 p.a.

NET EFFECT - £04,000 Dets

Table 11,8

Comments

1. One of the most important facts to emerge from the analysis was the
effect of change in product mix; in this instant the change was very
mach to tho department's advantage. However, the increase served

to highlight 2n important aspect of revenue that was pasically not
under.departmental conirol, since the schedule was to & great extent
determined by the customer. Therefore the analysis forewarned the
department to be more aware of pessible implications in changes to the
schedule, and inficated that these changes might be manipulated to

advantage,
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2+ The results indicated that the managenment of variables within the
department had been good, because as a result of Project Work and
Orzanisational Changes, the incrense in wages paid to operatives

had been mors than compensated for,

He This lead to a suggestion by fr,Alr that the data in Table 11.8,
conld be presented in & slightly different manner, that would
reflect the above actions in the light of the general eftects of
inflation, ) e

@«ge He expected that over the period, price increases tntalling
£100,000 p.a, might be expected, In the same vein, wages would not
be expected fto remain stable, so increases of ££0,000 p.a. for
operatives and £15,000 p.a. for staff (reflected in the change in
FPixed Costs) might also be expected., The summery would then

be as follows ¢

Volume Change J ¢}
Mix Change + £111,000 pea
Price Change + & 11,000 puvi
Misec, Income Change « £ 13,000 pecz. )
Projeccts + "2 69,000 p.2.
Organisational Change + £ 71,000 p.as.

NET EFFECT + £335,000 pe.a.
Inflationary Effects £ 5,000 p.ss
(Price Changes £100,000 pea.)
(Wages Changes - £ 95,000 p.a.)

4, Pinally the enalysis had shown the value of the Project Vork,
gince without the work the department would still have been running at
a loss of £7€,000 p.a, This meant that not only had mhrale within the

department imﬂroveﬁ, but also customer relations were also greatly

improved and the department was now moving to a situation where

=
@
G
Q
o
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o
w
)
)
o

®

axtra busineus and 2 stronger market positien coul



Attennts to nerform further Pvafit Inmeorovenent Prosrannres
As shown irn the avious chepter, the approach cpted during
i ; 25

regearch offered a method of predicting and achieving profit

improvement., Since the worlk was being n:riorned for Dunlop it

5

was agresd that further savings should be altenmpted, but thisz tine

with company euwployess performing the rious stagés of the apnroach,.
The author's task was therefore to instruct and guide memhers of the
factorf staff in the apvroach wvsed and 4o write & manual which woul?d
serve as & standard reference work for anyone attempting such work,

12,1+ Praduetion of Manuals

The groduction of & manual describing the stages and tec
approach used during profit improvement seemed & logical siariing
roint. N

. s

Pirstly, it provided the author with an opportunity to formalise

his ideas on the subject of profit improvemeni, prior to imsiructing
others in the method. Eecondly, a good manual yould aid the .
instruction of others in the method, hopefully providing & guide/
reference wotk., Thirdly, it would provide the comrany with a

permanent exanple of a method of approach after my departure

A manual titleg "An approach to Profit Improvenment" was produced,

a copy of which is to be found in appendix G. The approach covers

twelve stages in apptempting a profit improvement progzramme; from the
understanding of the structure and relative importance of wvariable
cost areas for the generation of ideas, to the review of the effects
of individual elenenté/projects performned during the programse.

The manual was written for Jjunior or lower level manzgement, d.2. up
to departmental manager level in the Skelmersdale factory structure,

Tk assumed a modicum of further education from the reader, though
certainly not of University standard, combined with a rudimentary
understanding of simple accounting technology. These general requirementis
ware met by the three individuals selected to perform the repetition

of profit improvement work,
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A second manual was produced to cover the final stage of the
approachs the review of the effects of the programme. This

was written in the light of experience of vost-project evaluation,
which had shown the importance of identifying the various causes of
profit improvement.

The second man 13], titled "Gross Reitrosnective Analysis (for

nancia estiga 8 implem is to be found in Appendix H,
financial inv ipators to lement)" 0 ve un Append H

ot

The aim of the manual is to provide a method of highlighting th

(4]

underlying causes of change in profifability.

The main body of the manuval is split into two gections,.

indicating possziprle methods for identifying changes in Revenue and
Total Costs,hence changes in profit. An unexpected result of
producing this particular manuval was the highlighting of a particular
cause of change in sales revenue, which could bhe either overlooked
or avoided depending on definitions adopted for the causes of change.
The cause is referred to by the author as the interaction effect,and its
implications are discussed in some detail in the nanual,

For the benefit of the reader, a brief discuscion of the affect is
given below ¢

-« if we call the price of a given item P, and +4P, for periods 1
and 2 respectively; where dP represents a chenge in »rice
- and adopting a similar convention for the guantity of the item snld
in the two periods,; i.e, V and V+dV,
Then we can call the sales revenue for the two periosdsPxV and
(P+aP) x (V+av)
<«The difference in revenue = (P+dP) x (V+dV) = P.V,
= P.V. + P,QV + V,dP + GV,.dP - P.V,
= P,AV + V.dP + dP.dV,
Then if by definition 3
ie PedV = Original Price x Change in Volume.
= Effect on revenue of a change in volume of item
and similarly ii. V.dP = Effect on revenue of a change in price of item.

We are then left with 3P,dV = The intsraction effect, or the combined

effect of a price and a volume change on revenuo,.

Obviously if either the price or the volume remains constant dP.dAV=0.
However enyone atiempling an analysis of lhe causes of change in sales
revenue over a period of time, should be aware of the possible

implications of the effect., In fact, the author only came to

appreciate the effect and its implications whilst writing the menual
T e s i r dpti 1 5 o e -y - il Lo ian -

and formulating definitions for the causes of cnangei and a more

detailed discussion of the effect is %o be Tound in Appendix 2 of the
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G.R.A. Manusl (appendix H).

Again this manual was written for junior menegement, to serve the

v =

. -

duel purpose of identifying causes of change and indicating the potential
relative importance of actions in various areag on the overall

finaricial situation.

Unfortunately, the G.R.A. Manuwal has ye®t to be used, and its

effectiveness as instructional or communication media remains untested,

12,2, Attenpts by Dunlop Personnel to establish Profii Improvement

Progranmes,

As stated earlier it was agreed that the aim of this finzl stage of the
project was to atltempt to repeat the work performed in the Lockheed
Department, This decision was 1o provide the opportunity to assess

a number of aspects of the project work., For example, what periicular
qualities were required to successfully perform this type of work,

and o what extent could the anproach succeed in different
Nenvironments™, To this end three oreas were chosen in whieh to

repeest the work. These were ¢

i, The Lockhe=d Department, Here the approach had succeeded and

whilst considerable improvement hzd beern made in profitability, there
appeared to be room for further improvement. The individual chosen fo
perform the work was a "process engineer", vho had a degree in chenisiry
and & good understanding of the technology of process, combined with

a considerable degree of personszl ambition. He showed a willingness to
learn and co-operate in the project,which he felt might further his

CATrCeI,

i3, The Girling Department. As mentioned in earlier chapters, this

department was producing the same oroduct as the Lockheed Department,
but at a profit rather than a loss. The depariment, established

in the early sixties, was producing brake seals for Girling Limited,

Tt differed from the Lockheed Department in that 4) It was manufacturing
mostly seals and only a small number of covers, and B) A1l the

moulding machinery was compression sguipment, So the approach cculd be

tested in a similer manufaciuring unit which was apparvently

operating successfully,
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The choice of researcher in this case was a "senior process engineex"
with engineering qualirfications and a sirong engineering bias, His
attitude to the work was hostile resistance in the initial stages,
expressing reluctance at "taking orders from a student",

Phe situation was further complicated by his nosition of open
hostility towards the deparitmental manager., Indeed his eventual
agreement to participate may have bveen partially motivated oy a

desire to further his own cause azainst the deparimental nanager.

Hovever to his credit the work he rformed he did, conscienticusly and
showed considerable understandir f'the situation, and potential

areas for improvement.

iii, The Proofing Department. This reprecented an environment which

was totally different to the Lockheed Department, Firstly, th

Department was highly nrofitable, znd secondly the product was
highly materisl intensive, with only a snzll labour element in the
cost of produciicn.s In this cage it was hoped to test the avproach

in a potentionally less receptive environment.

Acain, as in the Girling Department, the researcher was a senior

process enginecer. However, he vas prepared tc co-nperate from the

start, and felt that he would benefit from using the a»droach.

The choice of process engine=rs wan not intentional, The iadiwvic
were chosen by the Froduct llanager and the author as the most suitable
personnel within the departments,

Instruction in the approach wes provided by Ffirstly allowing the
individuals to read the manual and then discussingthe approach

with each in turn, This produced the opportvnity to gauge reaction

t0 the manual, and assess its effectivenecs as an instructional zid,
All found the manual easy to follow and they felt that much of it was
bagically common sense, Discussion indicated that the aims and

method of approach had been understood, and the manual appeared

to have succeeded in its function.

Once the author had estzblished to his own satisfaction that the
vesearchers understood the apnroach, work begsn in each area.
FPollowing a brief examination of the departmental accounts, it was
agreed that each reseuarcher would produce labounr and naterial cost
models and then use these to investigate the costs of scrap.

Work began in December 1573, and, in an attempt to establish a

sound start tc the »rojects the author provided assistance with

the data collection tor model building. In tact this staoge
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progressed rcasonably well with the cost models being produced in

the manner recommended in the manual, Then, following en analysis

‘of available scrap data, the models were used to evaluate the
labour and materials costs of scrap. The models and figures are

to be found in Appendix I, '

Unfortunately a2t this stage external factors resulted in complete
disruption of the work. As the finers! strike progressed and

the "Power Crisie" developed, the tzctory was forced onto a three
ay week, The immediate effect of this action was the concentration
of all menagenent rescurces into probiens crested by the situation,
This, of course, resulied in suspension of all the project work,
highlighting the problems of atiempting to conduct research

in a real environment.

As can ve appreciated, the eflects of the three day week continued

to be felt after the resumption of normal working, with eiforis

directed to the return to levels of maximunm oufput in the face of

naterial shortages.

It was not possible to attempt to re-estahlish the project work until

May 1974, when the situation was beginning to return to normel,

Unfortunately, the suspension of activity for a three or four month

period had resulted in considerable losg of interest by the individuzls

involved. Also, Hr.,Air had left the factory to take up an appointment

in Coventry, and iis deparbture may have reduced the personal
motivation of the researchers. Furthernore, the author was now
comaitied almost full time to production ¢f the thesis, and unable

to devote sufficient time to ensuring thet the projects were
sucecegsfully resumed,

In faect, virtually no further progress was made in any of the projects,

and this approach has not been re-attempted again to my knowledge.

12.3,- Conclusions

The reacitions of the three researchers to the manusl was favourable,
They found it instructive and easy to follow, and appeared %o
understand the principles outlined, The models vroduced were as
intended when the manual was written, and initial attempts at evaluating
ideas were performed along the lines proposed. But this work, was of
course, only a small portion of the approach and the remainderw,
including the second manual on financial analysis of results

rendined untried,

-
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s

There were indications that the relation el the individual %o
the Tirnm and motivation were importan{ fectors, Certainly, the
jndependent agent is unaffected by any ties %o the firm, and is
not exvected to divide his time between objective research and
routine worke. For the indépendent agent there is ne confliect’

of loyalty, and the adoption of an objective standpoint will

be even nore difficult for an individual working from within

the firm.

Also for the company employee, motivation may present more of a
problem, In this case it is doubtful whether sufficient
consideration was given to the question, and in onc case, (the
Girling uG?artment),'the reasons for performing the work were
guestionable.

So there are pointers that if this type of approach is to succeed,
the possibility of success is likely to be increased by adopting
the approach of an independent agent. Howaver, an independent
agent will only succeed provided he can establish a satisfactory
relationzhip with the environment in which he is working., Indeed,
it could be said that lack of management and individual motivation
strengthens the need for an intelleciual non-involved approach

in this type of work, & claim that is supported by the success of

many independent consultancy firms,
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Literaturcg Survey

The first point that may strike the reader is the unconventional
position of the survey in this thesis., 4s a rule 2 librature
voview appears near the beginning of a traditional thesis, often
following the definition of the nroblem or problem area. In such
cases the purpose of the survey is to familiﬁ*'oﬁ the researcher
with the existing body of kncwledge, and possibly "o indicate
promising avenues for investigation of the pro oblem, Therefore
hefore commencing the survey the reasons for its unconventional

position are outlined,

Firstly, the project was ill-defined during the initial stages, and
the early part of the work was to define & project. The field would
have been far toc wide to cover, and in any case (and perhaps because
reeding could only have been selective) there might have been a danger
of seizingz upon specific topics, or techniques because they had been
mentioned in the literature, It was therefore thought beiter to make
an evaluatioh of the whole process as objectively and scientifically

as possible.

Secondly, at this stage, and afterwards when things were becoming
s g2y
more clearly defined, the situation within the department was

rapidly changing and did not pernit a leisurely study of literature

Thirdly, & quick assessment of what had been written seemed to show
that practically nothing in the "recognised" lierature was of direct
use - j.e. could be taken znd simply applied -, but a very great deal

was of general veripheral relevance.

In view of the second reason mentioned above, the literature was not
reviewed at this stage; but past experience, both at the firm via
the management irvolved and the university via the main supervisor,

was drawn upon.



Now that the project had been carried out successfully in

terms of the aims of Dunlop, it was of interest to see how the
results fitted'into the current state of knowledse and experience
in certain areas as reported in likerature e.g, did the practical
examples of successful project jmplementation/cost saving confirm,

refute or fill gaps in current thinking?.

In fact the survey was not performed until most o»f the work at the
factory was nearing completion, and the position of the survey in the
thesis is an accurate reflection of its chronological position,

mhis is a reflection of research conducted in a 'live/on=-going'
environment, where decisions on actions afTecting the course

of research have to be taken in the face of real constraints.
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Hevinz indicated the reasons for the unusual position of the survey in
this thesis, it is alco necessary tc ccrsicer the purpose of the
search., Obviously it must attempt to perform a rather different
function to its more traditional use.

A
As the surve? was conducted after the completion of the main body of
research, the primary aim of survey was to provide the basis for a
retrospective assessment of the work done, comparing it with existing

s
theories and data,
With this 2im in view the survey was conducted on two levels:

1o A Generzl level = covering aprroaches to cost reductian/prﬂfit

improvenent, the evalunation of ideas and project managenent in

such approaches.

2, A mrre dotailed/specific level - covering areas that appeared

important to the success of the work, or produced criticism

ahout the aprroach adopted to them.

eefe 1 Creativity and the ideas generated for profit improvement.,
110 The problems of implementation of ideas.

(=5
[N
e
-

The role of the researcher in industry, and the attitudes/

relationships experienced during the project.
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1z A Gener2]l Review of Libtarature

o

The first stage of the review consisted of an examination of the
wzekly summary of contents of journals rece ived by the kanchester
Business School Library, in an attempt to locate relevant articles.
This phase covered two years publications i.e. 1973 and 1972, Then
the search was extended to 1971 publications of those journals

that had yielded potentially useful articles in the initizl phase,
In all some 60 apparently relevant titles were found. However,
more detailed examination showed that only one third were of

direct relevance,

A compnlete list of the 60 or so articles is to be found in Appendix

as they may be of use to other researchers,

13.2.%. Cost Reductisn/Profit Improvement

The majority of authors appeared to advocate cest reduction actions,
rather than gttempts to increase sales or sel%ing prices, &as the
most effective means of achieving profit improvement (e.g.

Refs. King (1973).

This was not the case in the lLockheed Department, since the znalysis
of the change in the department's financial situation had shown that
price increases had made a greater contrihution than cost reduction
to profit improvement (see Chapter 11) This may be an indi
of the unusual circumstances of the depariment when research be
and also a reflection of the more 'typical' situation envisaged

by the authors.

Certainly no reference was made in any articles to the additional
problers of conducting profit improvement work in & factory losing
money., In such a situation constraints like the need for quick
action, lack of capital for projects, or even poor morale within the

'

organisation can be encountered,

J



Most authors preferred varizble cost areas as prime targets for
cost reduction programmes, although articles were to be tound
jndicating that non operational or fixed cost reductions could lead

to significant profit improvement e.g. E.lMichaels (1970).

For a number of reasnns already mentioned in Chapter 3, the author's

own efforts had concentrated on variable costs.

& number of different arproaches were suggested for selection

of areas for action, and thess are described and discussed below :

a, Business Avporaisal - Chambers (19?0)

- The approach examines a number of key areas in which strengths

and weaknesses can be assessed €.8.

Financial Resources - A quick assessment can be performed by
looking at cash flows, and financial ratios (similar to an

Interfirn Comparison).

s . - . - - . . - -
Profitability - ZEstablish which activitied are providing the

bulk of the revenue, and analyse operating cocts.

Product Range - Analysis by product of profit, resources used,

market share, etc.

Other Key Areas: Functional Capabilities, Human Resources and

Organisation.

b, Use of Value Analysis for Profit Improvement - lason (1971)

- Application of functional/cost/value relationship to almost
all phases of business. Also the use of cost centres and cost

centre contral data,.

Indicaztes possible areas for consideration e.g.

Product Standardisation
Plant Layout

Materials Handling
Inventory Control

Quality Control ete,



de

€

(125)

Cost or Cest Structure Anelvsis - Xozma (1973), Smith and Ray (1973)

- Basic cost analysis for cost reduction and planning for profit.
Procedures outlined to identify those costs moSt readily
controlled, and to help concentrate effort on areas in which

savings can be made.

Component Analysis - Slater (1973)

- An analyticzl approach using a "Return on Investment Tree" -
ginilar to the pyramid of accounting ratios used in Intertirm
Comparisons (see Chapter 8), to concentrate on & small number

of activities that have the greatest effect on profit and R.2.I.
The apnrocach consists of five basic steps @

i, Draw the R.0,I. Tree

ii, Expand the major components of the tree.

iii. Identify actions to influence components.

ive Perform a sensistivity analysis - helps to determine those
elements having a major effect on profit and R.0.TI.

Ve Rank Components,

Planninz for Coct Re‘uction - Bayer (1973)

- & method of deciding where to apply a cost reduction programme.
The application of Pareto's Principle of laldistribution to
separate many in-consequential areas from the vital few. The

Principle would be used in the following approach or programmes:
o L= 2

i. Establish goal
ii. Decide where to work by analysing the losses - "Paratoize"
3id e Determine the cause of the problen,
ive Determine the necesssry action and inplement.
Vo Corrective Action follow-up - a check that savings
have heen maintzinegd,
ia Develop a Control 3ystem - to ensure that the problem does

not reappear.,
vii, Reduce the cohst of the prosramme i,e. reduction of

pragramme staflfl,

widde Audit the programme.
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£, Six Phases of Cost Reduction - King (1973)

- Cost reduction should be a systematic study based on
.facts as an approach to increasing profit by reducing

variabls costs. The 6 phaseg are @

Phase I = Planning and Scheduling Activiiy

1T = Backszround Analysis - gathering of data, perfornming
work measurement, ohserving and-analysing activities,
charting flows, and collecting improvement ideas
from management.,

III - Examinstion of all data, generation of further
ideas, and development of all improvement ideas
plus determination of all facts needed to evaluate
them,

Iv = Qollection of further Data and BEvaluation of ideas.
Subnission of Recommendations.

) \'d - Formation of Implementation Action Plan,
VI - Implementation of the Flan and Follow-up to ensure

savings obtained,

The production of these alternatives posed a number of cuestions.
Firstly, which of the methods could have been used in the initial phase
of research, and would they have been any more effective than the
ﬁethod adopted? The basic cost data required by the first three
approaches was not readily available, and any existing cost data was

of dubious gquality. 4lso, the gravity of the financial situation and
dominant position of labour costs in the variable cost sector meant
that labour reduction was a priority. Indeed this last comment would
apply to all the approaches, and it can be assuned that in terms of
recognition of areas for action the simple examination of the

accounts was quite sufficient.

Component Analysis appears similar to the production of accounting
ratios for the Interfirm Comparison, and for that reason the general
corments about the I.F. Comparison in Chapter &€ can also ve made about

this approach,
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approach surgested by Bayer might have proved a useful focl especially
in the analysis of scrap costs. Bowever, it is doubtful whether
the data available within the department would have been suitable

for its application.

Finally, the 6 phases of cost reduction suggested by King. In many

ways these are similar to the approach adopted during research and outline
in the manuval on profit iumprovement work. The majbr difference

between this, and indeed the majority of the other approaches, and

my approach is the need for a team to perform the work., Certainly

the backsround analysis proposed by King in his phase II would

reouire a team. to complete the study within his suggested period of
ten days. The introduction of a team does raise further problems
namely recruitment, costs of running the team, and p>ssibly whether
the approach will be as objective as that of the independent agent,
although it must be said that in many cases the size and nature of

the problem mey dictate the need for a team.

4

The one general comment that does emerge is th? difficulty of adoption
of these appréaches in a situation, such as the Lockheed Department

in 1971, where there is a genersl lack of detailed financial and
costing datae.

13.2.2., Bvaluation and Selection of Profitv Imvrovement Pro jects,

The articles found under this heading e.g. Buckley (1972), Chambers (1370)
and Zaloom (1973), were generally covering evaluation of capital invesimen
projects and discussed the various merits of Net Cash Flow Analysis,
Discounted Cash Flow, Net Present Value etc, Course work during the

early stages of research h=d covered these areas in general terms, and
descriptions wexre available in many of the standard accounting

+ext books., The nature of the 'Quick and Dirty' Analysis had meant
however, that the methods mentioned above had not been used, In

the majorty of ideas capiital expenditure was so small in comparison

to estimated savings that the more sophisticated methods of evaluation

were not used,.
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No 1ferature was found or this simple yet objective approach to
evaluatin., This may have been because the search was not sufficiently
comprehensive, but another possible reason was that the approach
would generally be considered 'ecomnmon eonse'! or a statement of the
obvious, However, I contend that the achievement of a satisfactory
evaluation from "Juick and Dirty" Analysis requires more self
disdinline in facing the more difficult and unpleasant arguments than
jmpiied by the "common sense"” title. Personal experience has shown
+hat in 2 'live' situstion political pressures can influence the
evaluations unless a completely ohjective approach is adopted.

.

143,243+ Projzct Mana-senents

The review revealed one major source of project management literature,
namely the systems manageument area., However, inves'‘igation revezled
that the methods covered were in the main network technigues designed
for contrel of compnierfsystems projects e.g. Fraqkw102(19?3), Weiss
{1973) and Whitehouse (1973), or the use of campuﬁer cost models for

aprraising the progress of large projects-Thompson and Whitman (1973).

A systens oriented article by Jacobs (1972} aid suggest possible
ect

manegeoment in general, These causes are shown in table 13.1., which

cavses of failure, which could be considered applicable to pro

=
&k v

is an attempt to summarise causes of failure as listed by various

.
L]

authors.,

The table is hased on a list, comniled by Watling and Taylor (1973), of
cguses of failure to civil enginecring projects, However, many of
the cauges are sufficiently general 1o be applicable to most areas

of project management.

In retrospect a large number of these potential causes of trouble
appear to have veen anticipated by the arproach adopted to manage
project work in the Lockheed Department, The climate for success

was partially achieved by communication of the aims of the overall
progranme to all concerned at the outset, and also by discussions with
individual project leaders, Areas of responsibpility were defined

and accepiznce of responsibility and setting of targets vere
forthecoming from the individuals in the progranme. Progress was

effectively monitored, and control information was readily available
for the Project Work Co-ordinator. The problems of implementation

are reviewed in more detail later in this chapter.
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Unclear Aims .

Inadeguate control of variations frem

plan.
Poor initial evaluation
Inadecuate project management

Confusion of responsibility

Failure to monitor progress effectively

Pailure to identify critical areas

Inadequate information flow for control

Failure of sub contractors

Faulty equipment

Labour troubles

Accidents

Bad weather

Pailure to establish the proper
Welimate" for success '
Manner of setting targets
Inadequate communication to the
outside environment

Failure to recognise the needs and
attitudes of all personnel involved
An ineffective project management

structure,
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13,3, A Review of Literature Relating to Specific Aswvects

of Projscht Tork,.

As indicated earlier in this chapter, the literature survey
was performed on two "levels", The second level enabled- the author
to compare various aspects of the project work with 'established

theory'.

13¢%e1e Creativity
The first area for review was the creative quality of ideas

generated for the profit improvenment programme.

The Works Manager (Mr.D.Air) expressed disappointment over the
epparent lack of originality in ideas presented to him for profit
jmprovement. He felt that many of the ideas had teen veiced by
various members of staff, prior to my arrival, in one form or
another., Although he did concede that they had not been presented
or evaluated in the manner the author adopted, nonetheless, he
had been expecting something more innovatory and less 'run of the

mill'ts.

Whilst the author contends that this situation arose partly from
an ineffective consultant/client relationship betwecen himself and
Mr.Air, it is also worth examining ways in which more creative
jdeas might have been produced. '

Therefore in order to rsview alternative approaches that might
have been adopted to general ideas, a number of texts on 'ereative

thinking' were studied, These are outlined vbelows

NCrestive thinking produces new and useful ideas, whilst
o ]

original thinking produces new, but not necessarily useful ideas".-
Pherefore in a pratical research environment, such as encountered
in ihe Lockheed Department, the need is very definitely for

N"greative ldeasg",
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As with all approaches to creativity Whiting stresses the
importance of suppressing judgement and evaluation during the

creative process.

This repression of natural instinct in this and other areas is
very much a feature of De Bono's (1971) Lateral Thinking. Here,
in addition, the thinker must not only suppress judgement of ideas,
but must also ‘escape! from the patterning of behaviour of the
mind typified by the logical or vertical thinking process. To the
uninitiated the principles of Lateral Thinking are in themselves

a challange to the individual sceking creative inspiration,
especially to the 'scientist'whose discipline ig based on vertical
thinking.

4.0, Yertical thinking is based on the rejection Tunction - we
cannot procezed unless the next step is acceptable, and judgement,
avaluation and criticism are all derived from 2 nezative basis or
No function. Lateral thinking protects ideas from the rejection

function.

In fact De Bono states that lateral thinking is very difficult

a5

-,
to learn for the tollowing reasonss
i, = It contradicts many of the traditional habits of thinking,
established by education,

35, = It is unnatural, in so far as the natural tendency of the mind

(27

ijg to create and maintain rigid patterns,

o

441, = It encourages open ended ambiguity, which may make people

unhappy by lack of sscurity.

Indeed, the author tends to agrse with G.Tarr (197%) who feels that
De Bono offers escape technigques from verticel thinking rather than

training in a new nmethod of thinking.

Lateral thinking is a method for the individual to adopt either

in isolaiion or a group 'brainstorming' sesesion.

"Brainstorming” appesrs to be attributed to A.0sborne (1953) who
also ‘introduced the principle of suspended judgement mentioned
earlier, to release the free flow of ideas during group discussgions,.
He felt the actual creative srocess, without any rigid sequence,

consisted of some or all of the following phases:
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The: by s8tudying all possible wvertical chains, we have all the

possible solutions to the problem.

Une obvious problem with such an approach is the amount of work
involved, building the chart and then eliminating those elements

or alternatives that produce impractical solutions.

Similar approaches are suggested by J.Webb Young (1940),in so far
as a new idea is a new combination of existing diwerse elements

into nsw patterns,

Along a different track, there is the prssibility of getting ideas from
nature (Bionics) as suggested by Dr.Vatson Geradin (ref.Burnet).
One obvious example is the development of radar, resulting from

investigations into how bats navigate in the dark.

A final source of creative ideas is "serendipity", or the unexpected
discovery by 'happy accident'. It would seem that the only art in such
an approach is being aware that it can happen, and being prepared for

it when it doesj a case of chance favouring the prepared mind.

L]

This review is perhaps best summarised by a quote from an article
by F.D.Barnett (1972).

- "A popular fallacy is that new ideas are produced by cleverners or
brilliance. In other words they emanate from exercises in adroit

mental gymnastics.

In fact this is not how it happens. The way is a great deal simpler
end much more difficult,

Ideas come from changing ones view point about something",

Indeed one of the reasons that it is hard to produce NEW ideas, and
even harder to accept somenne elses, is that we have to change to

do S0,

As we have seen there are many ways of generating ideas and in a
numnbher of cases adoption of a particular method would have reguired

considerable time and effort simply to "train" oneself in the approach



—
b
A
R
~r

or to collect znd analyse preliminary data, Without firm
assurances that such arproaches would produce satisiactory
results, it would be difficult therefore to recommend that they

be adopted in preference to a more orthodox approach.

A final point should be made in defence of the ideas produced in
terms of the overall project. It was said earlier that to accept
gomeone else's idea we have to change to do so. In terms of
successful implementation of ideas, it is vital that those directly
involved in implementation accept the idea, Therefore, the fact
that some of the ideas came from the individuals implementing the
programme, aided successful completion of the programme, as there

was little personal acceptance or change rejuired,

13.3+.2. Imnlementation of Research Recommendations

There were two main reasons for performing a review of literature
on "implementation", The first was that this was a vital phase
of the project work, providing an opportunity to test the validity
of" the reﬁommerdﬁtinns oroposed, Secondly, general discussions

J“t‘

with varionus Pcwbers of university staf indicated that lack of

successful implementation of proprsed solutions was & major failing
of Operational Research, a feeling borne outv by the literature survey,
This latter point may well be an overstztement of the case, possibly
resulting from tye considerable enmphasis placed on the importance of
implementation by the O.R.profession, which in turn tends to

highlight failure in this area,

On a somewhat superficial, but none the less valid level Tarr
Watling and Taylor all stress the importance of presenting a solution
in a clear well argued manner., Solutions which are correct do rot

.

necessarily gain acceptance, and sometimes special skills o

w
o
e

i
presentation are required, Also Tarr contends that determin on

m
H
(]

of the nature of the audien and the time of presentation

cs
important. Incidently all three recommend that long reports should

i

be divided into 4wo sections. The first a short volume containing

a summary and giving recommendations, The cecond volume providing

details of the recommendations, This was in fact the format adepted
age

for the presentation ¢f long repnris to senior man
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However, these comments offer little more than obvious guidelines
for gaining acceptance for the principles of inmplementation in
individual cases, and do not attempt to seek causes of failure to

achiave the proposed solution,

A number of authors have produced papers indicating reasons

Hy
Q
H

failure to achieve succeszsful implementation; some of these

fui]
it |
(]

reviewsd below ¢

1. Malenlm (1965) descrives two major aspects of the difficulty

of implementing O.R.results; a) the difficulties of assessing
the cost of implementation.

b) the failure of the researcher to accept the presence or
problems of such a phase of research. He argues that 0.R.
should be approached as a continum of effort, stariing with the
basic research leading up to implementation, with implementation

being added to the function of the U.R.group or researcher,.

ii, Stilson (1963) offers two possible extireme definitions for the

successful implementation of an O0.R. problem namely:

A, A retrospective evaluation of an operational period which '
indicated that the solution would have heen acceptable,

compared with the actual operation during the period.

B. The adoption of the 0,R.model and procedures into routine
use by oyerating personnel achisving the predicted optimum
solution,

Between these extremes he presents a number of concepts essential

to implementation, amengst which are 3
1., Effective communication between scientist and manager

2, An examination of the steps required to make the changes.

3, The development of controls for continuous review ef the

solution and those versonnel operating it.

As in the case of the previous author , he cites uncertainty of
jmplementation costs and lack of interest by the researcher in the
problens of implementation,as reasons for failure to achieve

proposed solutions,
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Also, in an attempt to overcome these causes, ke concludes that the

researcher should get "closer” to the operation he is studying,

in order to cbtain better insight into these problems.

iii, Tate (1969) considers the success of implementation %o be one
of the main criteria by which an O.R. project must be judged.
He also contends that there are two widely different types of
technique required to perform & successful 7,R, project. The
first is the group of techniques needed and used in the wode1~
building and evaluation stages of the project, these he calls the
techniques of O.R. Quite distinct from* these technigues, he
proposed that the researcher should also adopt a technigue
to research that accepts that successful implementation will not

simply arise from satisfactory manipulation of the "technicues",

Very simply his technique is a matter of client indentification

combined with continued conmunication to the client throughout

=y

the phases of the project. The purpese of the approach is to
obtain commitment to each phase of work from the client, thcrebdy
increasings.. the likelihood of successful implementation.s Such a°
technigue he belisves "requires a2 more physical than intellectual
ability", calling for a personal determination "+to meet with and

talk to manageuent, understand them, and communicate with thenm",

He considers that the practice of the techniques and a technique
of O.R. requiré widely different personal qualities, and until this
is recognised by practitioners the possibility of failure remains
likely. An opinion shared t» some extent by Banbury who also

feels that success in O,R. may depend more on "intsrpersonel

rather than rational skills",

iv. Ratoosh (1966) describes a set of experiments performed to attemnt

to answer two questions :

A What can a research t€am do to maxinmise the organisations

acceptance of research results?

B. What is the nature of resistance to implementation?



(136)

The experiments appeared somewhat inconclusive, but one tentative
conclusion was that sound presentation of the results together with
persistent active support from within the "organisation" increased

the likelihood of implementation.

However, he does.beliecve that implementation of researéh results
is a legitimate part of 0.R., and the neglect of such problems
renders O.R. "sterile and ineffectuzl". A possible cause of the
reluctance by the traditional 0.R._ worker to become involved

is his "pure/applied" science background, which is unsuited to this

hﬁman/social science field,

The underlining theme of all these articles is the need for the
researcher to increase his commitment to overcoming implementation
problems, mainly by coming to terms with the human elements in the

systems,

Churchman who collaborated with Ratoosh in the experiments mentioned
above and Schainblatt (1965) have taken this theme one step further,
calling for an attempt at "lMutual Understanding" between scientist and
manager, as the'ﬁay to overcome the problem, A paper reviewing opiniﬁns
on implementation indicated four distinct ideas about the relationship

between the scientist and manager that could be adopted.

These are outlined below

1. Separate function position = which sees management and research

as completely separate functions.

The researcher will produce a complete solution, which the manager

must then accept or reject.

2, Communication Position - emphasises the need for more understanding
on the managers part. The philosophy of this approach is that

implementation is essentially a matter of understanding science,

3, Persuasion Position - implementation centres around the understanding
of the managers role, i.e. the scientist understand ensugh about the

manager to overcome resistance to change,
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4., Mutual Understanding Position - smbraces ithe positive aspects of
positions 2 and 3, and advecates a 'union' of manager and scienti

This is the position advocated by the authors, and it requires an

effort by both parties to reach such a position.

The authors formed these ideas into a matrix shown below

B B ol
A Mutual Understanding Communication
Al Persvasgion Separate Function
A(A') - Manager does (not} undaerstand the researcher
B(B!') = Scientist does (not) understand the manager,

This matrix and the article gave rise to considerable comrment fron
various distinsuished authors, the majority of whom agreed with the
position advocated by Churchman and Schainventt. Amongst those vho
supported the "lMutual Understinding" positions were Abrams, Beer,
Evans, Geislery Littauer, Starr, and with cerlaijn reservations

Alderson and Bennis (1965),

-

Alderson (1965) considered a deficiency of the paper to be the lack

of congideration f-r management motivation, He prodposes & further

matrix to acchunt for the motivation behind the research,

Direct Need o Direct Nzed
Suhstantive Decision Seeking Service Studes
Negotiative Conciliating ' "Ritualistic.,

Alderson identifies management motivation and suggests attitudes that

-

the scientist nmight adopt in each case. Ceale

i, Decision Seeking - The manager has a real decision problem and is
actively seeking & solution. In such a case the scientist should
understand all psychological, social and career implications in
order to produce recommendations that will faveurably influence

managemnent behaviour,



(138)

Conciliating - Where research is to be used to reconcile

[N
He
.

diverse mandgement viewpoints. Such a study would not be wholly
objective and would converge to a workable solution. This might be

a good time for the scientist to adopt a "Fersuasion” position,

i34, Service Studes - research authorised with no direct need for
solution, such as a market research survey conducted for customers.
Here, results and recommendations may have to be tailored to

suit the needs of the end uses and "Communication" maybe required.

jv. Ritualistic - the case where the study is being used to indicate *that
an attempt is being made to solve a problem; but the manager has
little hopé of finding an acceptable solution., Here the researcher
can be as objective as possidble and might well benefit from the

adoption of the "Separatist" position.
I E D

Therefore Alderson is proposing a dialectic between the two matrices,
with Churchman and Schainb}atts "Persuasion"” appearing with a
Conciliating Study, Communication with Service Study, and the Separate
function with g Ritualistic Study. ! ‘

On the other hand Bennis (1965) feels that the proposed concept of
tputual understanding” is somewhat unclear, although he agrees that
good relationships can be built from trust and valid communication,.

In a later paper (1969) on the "Nature of Planned Change", he includes
the collaborative relationship as one of the four elements of planned
change, The basic elements are a change agent, the client system,

valid knowledge, and a collaborative relationship.

Whilst he is basically concerned with implementation of organisational
changes, many of his conclusions are apprlicable to all types of
implementation, His definition of implementation as "a process which
jneludes the creatiosn of understanding and commitment in a client systenm
towards a particular change which can solve problems, and devices
whereby it can become integral to the clients systems of operations®,
must surely embody those features of a successful operational

research project, Inherent in his conclusions is the fact that
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aceceptance of a splution depends on the relationship between

change agent and client systenm.

However as with Sofer (1961), Bennis indicates that the development
of this relationship may -tend o jepordises the objectivity of the
change azent. BSo once again the researcher 1is faced with a conflict
of priorities, as in the case of Tates call for technigues and a

technigue.

A subjective reflection on the project work pverformed in the Lockheed
Department does aprear to support the nscegsity to find a compromise,
which resolves these conflicts. The author foels certain that the
presentation of evalusted ideas in a simple logical fashion proved an
aid to managements understanding of the work, yet the approach retained
the discipline of scientific method his understanding was further
aided by the regular discussion of all aspects of work at all
management levels. Obviously, a major feature of success was the
willingness on the part of the staff to participate in discussion,

and T would hold that this is a very important part of development

.
of a "mutual urderstanding" relat tionship. $

Furthernore from the developument of such relati-snships, the author
was able to experience "spin-off" effects of requests for help/advice
in other areas not specifically related to the project. These were
somewhat similar to those experienced by Sofer (1961) as a 'social
consultant', and are indicative of a state of 'trust's Examples

of this ranze from the explanation of accounting figures to a
nmiddle" manager, and production of important forecasting data, %o
discussions on personal problems such as his childrens carzers., Out
of conteX these examples may appear rather trivial, but must provide

a pointer to the iype of ralationship that was established.

Another relevant comment was that of my Industrial Supervisor, who felt
that to a certain extent I had produced the effect of a catalyst. This
indicates that the "state” had been right for a successful 'reaction',
but fo we effective tne catalyst must be compatible with the basic

ingredients., Also the conditions of & catalytic reaction must be met,
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therefore to be 2 successful catalvst the author had to become
compatible with the basic comnonents, and achieve the correct
conditions for the reactionsj; a situstion that could only have been
met by understanding the teclient system' and establishing suitable

relationships within the system.,

Thus the author% experiences in general lead him %o support the

general conclusions of the authors mentioned in this sectionj namely,
that the problems of implementation deserve as much thought and attention
from the researcher as his evaluation techniques, and the relationships
developed between researcher and client play a vital part in

successful implementation.

13,3.3+ Staff-Line Relationships

The final area of the survey was &an oxamination of literature relating
to organisation and managenent of the project staff. Since the success
rate of projects was high, similarities were sought between the
approach adopted to project managenent and established theories

of management practice.

.
3 ]

A1l of the theories examined contained a strong element of participation
by the individual, enhan ced by licérezors theory Y hypothesis. Therefore
a brief review of iicUregors comments on theories X and Y follows.

1

Meureszor (1960) - Yone of the major tasks of management is' the

o

4

orranication of hunman effort in the service of the sconomic objectives
of enterprise". A prime cause of feilure in +his task is a result of
nanagement attitudes that fail to recognise natural laws of human

behaviour,

Theory X = the traditional view of 1Direction and Control! are the
bagsis for the majority of management attitudes, and form the basis for

classical organisational theory.



The theory is haeed on:

o The idea that the average human being has an inherent dislike
o

11 Because of this dislike most pz2ople must be coerced, controlled
;] ’

and directed into achieving corganisational objectives.

The avsr

e
[
e
-

age human prefere to be directed, wishes to avoid
responsibility has very little ambition, and above all wants

security.

However, licGregor sees man as & "wanting animal" for whom as soon as
one need is satisfied another appears in its place, What therry X
joncres or fails Y0 recopgnise is that "a satisfied need is not a
motivator of behaviour", The figure below indicates a hierarchy

of reeds, showing the need that will take the place of a satisfied need,

A Self fulfillment
o)

4 Bgoistic
R A -
Social The order of replacenment
Safely of needs,

Theory Y recognises this hierarchy of needs and attenpts to encoursge
gatisfaction of the predominant need in a way thet is compatible with

achievement of organisational objectives,
Some of the main features of theory Y are therefore :

- i Expenditure of physical and mental effort in work is as natural
as in rest or play.
343 External corntrol and threat of punishment are not the only
methods for directing effort towards organisational objectives,
¥an will exercise self control in the service of objectives to which

he is committed,

Commitment to objectives is a function of the rewards

ide
feds
e
-

asgociated with their achievement.
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iv. The average human being learns to accept and seek responsibility
under the proper conditions, To accept such a theory requires
a high degree of participation of personnel at all levels,
combined with the relinquishing of some of the control associated

with traditional or classical organisations.

Likert (1961), as a result of studying patterns of management used
by high producing managers in contrast to those used by other managers,

proposed a new theory containing two impdértant prindiples:

- P Integrating Principle - calling for interaction between members of
the organis=tion, sc that each feels éppreciation, recognition,

influence, and accomplishuent,

ii, Principle of supportive relationships = "The leadership and
other processes of the organisation, must be such as to ensure
maximum probability that in all interactions and all relationships
with the organisation, each member in the light of his own
background, values and expectations, views the experience as
.supportive, and one which builds and maintains his sense of

personzl wdrth and importance', .

This principle is also of great importance in the formation of his
effective work groups within the organisation, Here he envisaczes
a structure of overlapping work groups where responsibilities become

less clearly defined than in the traditional structure, and work is

seen more in terms of company objectives,

A further feature of this structure is the transter of information
and influence throcughout the structure by the "Link-Pin function",
As can be seen below the link-pin is a group leader at a particular

level in the organisation.

Link=Pin T
Function. ¢




Argyris (1967) on the other hand pro

=
H

roses a matrix organisation as a

.

-

ntegration of effort on erucisl

P

strategy to induce co-operation and

business problems.

By forming multi-disciplinary teams fo solve particular problems,

the organisational structure looks like a mairix e.g.

Representative Project I Project 2 Project 3
Production * 7
.
Engineering = 3 &
Accountancy 7
Teanm I Team 2 Team 3

However, to succeed such an organisation must escape from theory X
types attitudes, by offering more power/control to individuals and/or

groups, and increasing participation in diagnosis, design and execution

of changes.

Finally, we have MNanagement by Objectives M.B.0., as expounded by
Drucker (1960),‘relating the individuals objectives to corporate
objectives, Again this is an attempt to inject a strong element of
participation into the system, seeking to increase motivation by

achieving objectives by encouraging partidpation in setting objectives,

A theoretical appraisal by Wickens (1968), based on various models of
human needs in an organisation, concludes that 1,B.0O. is universally
acceptable, providsd that the organisation is modified to facilitate it,

and a suitable psychological model is used,

In retrospect the crganisation and approach adopted for implementation
of the project programme embodied features from most of the practices

outlined sbove,

To beirgwith, the effect of the programme in rslation to overall
departmental objectives was explained to all personnel involved in the
programme, This provided the oppertunity to aprreci:ite the significanos

of indiwvidusl projects in relation to the overall situatici. 1.2
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relating individuals assigned objectives tocorrorate objectives, Then
project leaders were asked to eo-ordinate the efforts of a multi-
disciplinary team, and act as spokesman for the team, 4#lso having
discussed and understood the implications of their project, each

project leader set his own targets for completion of the work,

Undoubtably, the fact that some project leaders were performing
projects, which had arisen from their own ideas provided further
personal motivation; but generally they welcomed the opportunity

t0 be seen to be making a contribution.to the department. So whilst
it is impossible to conclude that the work in the Lockheed Department
offers positive confirmation of wvalidity of one of the theories
mentioned, it does appear to conform with particular elements of

each theory.

1364 Conclusions

The concept of proof of theory is that it can be treated in a predictive
form, e€.ge if you treat situation A in manner B then C can be expected,
It is of interest that much of the theoretical matter reviewed in the
literature Sur¢ey is hardly ever presented in a predictive forms; this
may well reflect the difficulty of obtaining hard evidence of conclusive

pronf,

s 1y

The author's exveriences should therefore be viewed in this light, an
a statement that could be considered meaningful would be that those

experiences do not refute the "theories" examined.

Therefore the decision to delay the survey c2n be supported by the
fact that no one theoretical anproach would have been directly relevant,

There was no single 'magicul' answer to the problen,



Conclusions a2nd Recomerndations

In this chapter an attempt is made to review the conclusicns

that can be drawn from the project worlk,and then to make

recounendations for f%Fthnr arcas of work. The nature of research

performed jis such/b&nclualons and recom:zendations fall into

two groups, i.e. those specifically related %o the client (Dunlop)

and those relating to general aspects of the work. The chapter

ijs thereotore divided into two sections covering these groups.

In the tirst chapter of the thesis, the major problems facing

the company were identified as @

i, The urgzent need to reduce the large loasses being made in the
Lockheed Department,which because the company could not close

the devartment were threatening the factoryls ftuture.

44, The expansion of business rovided a finsncizll: visatle
b 3 3

operation could be established and custoner relations improved.

As: hes been shown, effort was concentirated on the loss problem; and
the attenpst % provide 2 solution to this pronlen was based on a
combination of scientific method and common cense, in a simple sirect

approach.

14,1+ The Client

et e e e e .

14e1ele Gonclusions (relating to the client)

1., As a specific attempt to reduce the finan cizl loss found in the
Lockheed Department in 1971, the project work aided the
satisfactory sclution to the problem,

2, Although no one specified apouroach was adopted during research,
the approach to the problem consisted of a number of clearly

- -

defined stages, so the work could be summarised as follows $=

1. Introduction - a ﬂerind of familizrisation with, and the
4 ]

development of u é”?“tanﬁlﬂb of, the area in which research

wes %o be conducted.
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2, Problem Iden4ification and The Definition of terms

-

ollowed directly from the

%)

of reference for worl: - this

first stage, and the terms of reference consisted of finding

ways of reducing the departmental loss,

3. Generation of Ideas for Profit Improvement,

4, Evaluvation of Tdeas - the examination of arguments for and

against each idea, and the collection of informaz

evaluation of each argument followed by evaluation.

5« Pregentation - since the ideas had been produced and evaluated
by an independent agent, they had to be submitted to management

for apnroval prior to implementation.

6o TFurther Generation/Evaluation/Fresontation of Idezs., = following

the first presentation management accepted the validity of the
approach and the resulits produced, and regquested that it be
extended to cover the most recent ideas for profit improvement

prior to establishing an implementation programme,

7. Establishment of an Organisation for Implementation and

-

Control of Profit I

H
(o]
<4

ement Ideas - including selection of a

Programme Co-ordinator and Project Team leaders, and ensuring

that they understood the aims of the work.

8, Implementation of Ideas = performed by the organisation above with

the authors guidance,

9, Eyaluation of the Results of the Programme - an exercise to compare
ed

predicted savings with those actually obtained,

Expressing the approach in the above . .form indicates that much of the
objectivity, and also the development of the stages, is derived from

an experience of a scientific discipline and familiarity with scientific
method » A scientific approach to problem solution would Pprobably be

conposed of the following broad stages 1

A, Data collesction/observation
B, Eypothesis Generation
C. Predictions from hypothesis,.

D, Testing of predictions,
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i

E. Depending on the results of the

i. The hypotheais would be acceptable or possibly refined

I~

i

ab
in the light of the results, and stages C and D repeated
or d4i, The hypothesis would be rejected and work would recommence

at Stage A,

These stages appear to correspond to stages 1,2,3,4,8 and 9 of the
approach used during research work.
Therefore the approach broadly follews the scientific method used

in more traditional types of research project,

However, it is pertinent to ask whether the approach alone i.e,
sinply the rigorous apvnlication of objective rules based on

scientific method, would be sufficient to ensure a successful

solutior to a similar problem situation,

K

There are two reasons for suggesting that it is not sufficient, namely :

ive env

|

i, Research in a onment, where the researcher is faced

Qb

vir
with such constraints ss shortage of time and lack »f finsnces,
produces imnortant decision stages where the rules of seientific
method cannot be applied in full, In such cases where it is not
possible to adopt a scientific approach and tast the various alternstives
before making a decision, the researcher must be able to reach a
decision in a rational manner,
Unlike the scientist who will be able to return to the deecision point
and recreate the "prevailing conditions" and adopt a second line
of attack, the action researcher is not afforded such a luxury. His
decision must bhe the right one, because invariably his "prevailing
conditions" are unique and non reproducable., So it is not enough that he
be diligent in the application of the approach; he must recognise the
relative importance of decision points and be capable of reaching

s rational decision without reliance on his accepted technigue.

ii, Closely related to the above points in so far as it is a direct
result of a live environment, and therefore renuires understanding

and careful handling at decision stages and throuzhout the work; is the
role of relationships hetween researcher a2nd the clients. It is one
thing to produce a correct solution to a problem, but the real test

is to have it satisfactorily implemented by the clicent systen.



(149)

Unfortunately, it must be said that simple rules cannot be added

-

to the approach, which will ensure the generation of good relationships
and the success of the work,

The nature of the environment, the work, the "clients" and the

personal style of researcher will dictate the type of relationships
that should evolve, The researcher nust accent that they play an
important role in "overall approach", ;

In the author's opinion then,an objective approach alone is unlikely

to be sufficient to produce a satisfactory solution.to a general |

problem of a similar type to that discussed in this thesis.

Indeed even the application of the basic rules »f the approach is not
ag easy as it might appear.

Certainly all three company employees who attempted the approach in
their own areas did not complete the work, There were extenuating
circutstances in the form of the Power Crisis and 3 - day week,

which cﬁused considerable disruption, Even so, in spite of the fact
they all understiood the elements of approach, they scemed unwilling or
unable to sustain the intellectual effort/discipline required for the
work’ to succeed,

Therefore, as might he expected, practiticners of the approach to be
A

Q
successful must be capable of exerting the considerable self discipline

that objectivity regquires.

14,142+ Recommendations (to the Client)

- As the reader williappreciaﬁe many of the recommendations arising

from the work have already been implemented, However, there are a

limited number of points that ecan be directed at Dunlop, Skelmersdzle.

1« WYorking from the assumption that the company should consider the
possibility of repeating the type of exercise describhed in this
thesis; then any decisien should be taken in the light of

the following points :-

0 The indications that the manual on an approach to profit

improvement, apre to have linited use ool

it L

chk

ulness as a

rs
for existing personnel, The approach required personal

qualities and motivation, which often cause contlict of

various kinds, Hurther use of this manual dy Skelmersdale

personnel is of doubtful value,



ii, Therefore tor repetition of project work at Skelmersdale,
the obvious recomnendation must be that the poscibility of

success with the project will be increased if performed by

an independent agent, with the gualities described in

~
13

It is more difficult to recommend a particular line of approach

e
=
i
-

that such an agent should adopt, especially if in doing so it

will infringe on his indepsndence and objectivity! However,

the broad outlines of the approach decribed in the profit
improvement manual should offer sufficient zuidance to

achieve a sound understanding of the‘problem area, and to offer

a framework for objective evaluation., Beyond this, the management

of project must rest firmly in the hands of resezrcher.

2e¢ The other arez in which the company can benefit from the research

f understanding detailed reasons for change in the

perforned, is that of
financial state of a particular area,

The manuzl on Oross Retrospective inalysis must be considered a useful
400l, It is =zimple t0 use and can generate useful information. The
faet that to-dote the manual has not been used is not surprising,
since this tyEe of analysis is rarely atiempted in an industrial
environment,

However, the author's imprezsion is that the manual and its

application, possibly in a modified form, warrants further consideration

by management.

d

14,2, The General Asnects of Project 'ork

The first half of this chapter has concentrated on comments directed
at the company for whom the recearch wes conducted, Hewever, a number
of remarks can be made, which do not relate directly to the client,
but are of relevance to those who may consider a similar type of

approach %o a problem.

1421« Conclusions

1% Mention was made in 14.1.1.(4) of the attempts of company

employees to reproduce the approach, and their failure %> &> s».

This failure does raise an important point, namely the position
of the reaearcher in relation fo the area of work. All the

author's work was performed in the role of an independent agent,
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and this inde: pendence is an undoubted aid in this type of work,

A1l three emplhyees faced a conflict of priorities, as they were
expected to perform the research work in addition to their normal
duties., Inevitably in such circumstances .project work took second
place to everyday problems.

The independent agent is not faced with such administrative problems,
nor is he faced with additional problems of itrying to prevent
personal experience from colouring objectivity!

There is also the possible effect of the individual's motivation

in the application of the apnroach. For the researcher it is

likely that the overall success of proje¢t work will figure near

the top of his motivational needs. However, an employee performing
the work may well find that the work produces conflict with personal
ambitions; either as a result of having to perform the work, or from
he end product of the project.

So, it is extremely. imrortant that the researcher is an

independent agent, in v¥iually all senses of the term,

The cnly area in which an agent should not be too independent is that
of* effective relationships with key personnel., He must use his
independencemto demonstrate conplete objectivity and then develop

his relationships from a base of political neutrality.

The likelyhood of overall success for an indepsndent a2zent can be
gignificantly increased if he devotes cousicderable time and effort

to establishing ?ffective relationchins, The purpose of such
relationships is not simply good conmunications, they provide a

vital tool feor vwork in a live environment,

The mere fact that an individuszl understands what is intended and
required, is not always suificient motivation., But a senee of
involvement and positive contribution, developed through discussion
and taking notice of individuals views, increases co-operation and the
possibility of success, Also through developing relationships, the
regsearcher ig afforded the opportunity to assess the gualities of
the iﬁdividual, which may prove useful when considering the role

the individual might play in implementation.
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e Finally, it wpuld appear that a successful researcher in a live
environment must be something of an enigma. He must be
disciplined and objective in his use of the tools of his trade,
adopting the position of an independent agent, whilst at the
same time establishing the effective relationships mentioned above,
If he is able to achieve such a state, he is most likely undergoing
a degree of personal development not experienced in a traditional
higher degree., Indeed, such development cannnt be held as a
prime reason for performing such work; but it certainly means that
the researcher will be much better equipped for a future
management role, than his counterpart in a '"traditional!

geientific situation,

14.2.,2. Recommendations

1. Any company/organisation in a position to support an
independent agent, is likely to benefit from the services of
such an individual, Invariably companies find problems that
they have no time to solve in the detailed objective menner
required. The independent agent is ideally suited to making
g positive contribution in such areas, ’

2 Finally, this last point has possible implications for
academic institutions. Certainly the approach adopted by the
author is widely different from that which might be expected
from a management student, or a research student from a business
school univeérsity.

If wider application of such an approach is to be considered
by industry, then consideration should be given to the
teaching and possible development of the aprroach by our
academic institutions, The approach should warrant further
attention for three reasons @

o It offersan apparently useful contridbution to problenm

solving in a real environment.

Hs
-
-

Development of the avnrozch can only serve to strengthen
the ties between industry and the academic world.

iii., Finally participation in the approach offers the
researcher the opportunity for broader personal
development,which must be considered as an important

aspect of a sound education,
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REPORT ON THE INITTAL STAGE OF. THE f.?.D. SCHEME

RESEARCH WORK IN THE LOCKHEED DEPARTMENT

Aim of the renort

This report is intended to provide the basis for decisions
on the next area of work. These decisions can be made {rom the
suggestions, many of which have been evaluated on a cash flow

-

basis,

Content of the report

The report is composed of two main secticns,
Ae The evaluation of various hypotheses for cost savings in

the Lockheed Depariment.

B, A summary of scrap costs in the department, illustrating
the costs of material, labour and power wasiages. This
section also provides informatiocn for evaluwating the

hypotheses in section A,

Section A is subdivided into three sections, the contents
of which are indicated below:=
fiypotheses for cost savings, evaluation on a cash flow basis,

1. Replace Compression Moulds by Injection lMoulds where

L

poesible,
2. Breakdown the Finishing Department into small units.

3+ Reduce Compression moulding scrap costs, by regular

inspection during moulding,.

4. Replace 22 of the hand-lathes by 6 auto-lathes.



~

5 Improve the Inspection Area, and ccnditione in the
Finishing Department.
6. Run the Edgwicks on a shorter cycle time.
T Adopt a simple programme for Barwell productiion,
to ensure continual stocks of compound for the HEdgwicks,
8. Extend the twilight shift to run from 4.30p.ms - 16,30p.m.
Qe Improve the use of information zvailable to the production
staff,
10, Eliminate the part finished stores.
11 Run the Edgwicks, Hydra moulds and Peco's on 3 shift male labour,
12, Reduce Injection Moulding scrap costs by regular inspeciion
during moulding.
13. Reduce moulding costs by inspecting all parts after moulding,
Hypothesis Total Total Nett
Numbex Estimated Cost of Saving
Saving Implementation
£ £ £
1 39,137 pee 7 395127 pec.
2 2?’678 p.ap ? 27’678 'p.a-o
3 51’327 pea. 15;250 p.a.- 16'077 Po&.
4 10,000 pea. 11,760 p.2.s 10,000 p.a,
5 99003 P.ao ? 9’990 pta.
6 9,400 p.a. 1,369 p.a. 8,031 p.a8.
T 2,115 p.a. 190 p.a. 1,925 p.ae.
8 4,?20 ptaa 2;8§O pcac 1,890 poa‘O
9 60() Pasle Nil 600 Pe&a
10 T7+:820 p.2a. 7,820 pea. Nil
11 8,013 p.a. 9,766 p.a. = 1,773 pa8e
i2 59467 Pe2s 9,200 p.a. = 35733 Pede
13 39,020 p.a. 66,600 p.2a. ~27:580 D.fis
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Unevaluated hypotheses,

16e

iTe

18

19.

lore careful mixing of compounds, to reduce the amount of

compound rejected by the iechnical department,

Increase inspection or testing of mixed compound io eliminate
any possibility of poorly mixed compound, and to provide

information on optimum moulding conditions.

w

Provide equipment for finishing operat ors to check their

own work.

Improve operator job responsibility and interest, by short

lectures and explanations of the functions of parts.

Produce a production control system for the department capable
of providing daily information on the exact situation of parts
in the department. This could then provide a means to improve

planning in the finishing depariment.

Use the computer facilities to produce compound mixing, moulding

and finishing programmes,

Suggestion for possible area of work:

20,

A comparative eveluation of compression and injection moulding

processes.
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3¢ Recommendations

Hypothesis  Discard Hold for Research Implement
Numbex Research Fuzrthe
later

P M P MM

D =] O\ NN -

SO>I ANAEGH IS0
Bob > M
> bbb >
> >
>

3.1« Reasons for the various recommendations

3.1¢1. Hypotheses Nos.1 - 5 offer the areas of greatest possible saving,
with a combined total possible saving of £104,000 p.a. These
evaluations are, however, incomplete, and therefore appear as

possible areas for further work.

Hypotheses Nos.19 and 20 also offer possibilities for further

research.

No.19 might involve production scheduling, which was Mr Pearson's

(Graduate Liaison Officer) original idea for the project.

3 +he 21 s3I hi 13 3 )
No.20 is the last poseibility and hasg been Suggested as valuable

L=

work for the company, by D. Aixr and A,A. Parr,
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3,102 Hypotheses Nos. 6, 7 and 9 could be implemented after a little
preparation, In fact, the Technical Department has been doing

some work on idea No. 5.

3e1e3s Hypotheses Nos. 8, 10 - 13, can be discardsd since only idea
Ko0.8 shows a gain and the idea is no longer applicable as the
twilight shift is no longer worked.

-

2e1eda The remaining ideas, in the main, are those which have not been
evaluated and these could be retained for investigation at a
-

later date.
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1. Replace Compression Moulds by Injection loulds -
for those Compression Parts it is practical te

mould by Injection Techniques,

ESTIMATED SAVING = £39,137 p.a.

NOTE:

The Flanning Department has been examining the above idea.
They have produced a list of approximately sixteen possible
parts which would be suitable, Nine out o¢f these sixieen
appear on the scrap reports during the peried in which

the summary was made, Hence the summary figures have been

used to evaluate this ides.

PROS

1« Reduction in the cost of production of good parts,

2. Reduction in the scrap levels, since scrap on
Injection Moulding is less than on Compression

Moulding.

Facts required:
1.0, Total number of good parts produced for the nine
part numbers mentioned above
= 686,947 (in the 72 week period of tha summary data).

1.9« Average number of good parfts per part number

= 2,385 pr. wveek = 119,250 p.a.



IDE:L NO. 1 - continued:

Facts Required:({continued)

1.2, Assuming that all sixteen parts are produced at this
average rate - then the total numbsr of good parts

required per year
= 119'250 X 16 = 1’.908,185 PelBay

13. Savings made per good part by changing to Injection

Houlding.
1.3.1. Average cost of labour, mazintenance, end power in

a good Compression part = &£0,02965 (see Chapter 5 p )
1+3%.2. Average cost of labour, mairtenmce and power in a

good Injection part = £0.00914 (See Chapter 5 p Y
1.3.3. The difference in average production dosts = the

saving per good part

= £0,02051 per part,

1¢3¢4, The assumption was made that the material cost will

net change.
Vede The savings on 1,908,186 good parts

1,908,186 x £0,02051

£39,137 p.a.,

2. The reduction in scrap levels has been accounted for in
the above evaluation, However, there might also be an
improvement in the ‘morale' of the department if the
general scrap levels were to start falling, which in turn

might have beneficial effects.



DEA NO. 1 = continued:

A

g Lockheed (i.e., Automotive Products) might not
sgree to pay for new Injection Moulds to replace

the present moulds,

2. Extra Bdgwicks might be required. 4
Facts Required: .
ts The Flanning Department selected only those parts

numbers with a sufficiently high monthly customer
demand, to merit an Injection Mould, e.g., a minimum
monthly call of 8,000 parts. Therefore, as :

the present moulds were due for replacoment (in the
majority of cases), it was snticipated that new

.

injection moulds would be forthcoming,
P Ths total number of extra Edgwicks required is nil,
2.1, The total number vhich will have to be produced to

ebtain 2,385 good parts per week

= 13,000 parts per month at a 27%

scrap rate,

2.2, Agsunming there are four parts per chargze, and an
average operator working the machine on a 60 second

cycle can produce 40 .charges per hour,
i.66p 4 x 40 = 160 pérts per hour,
2.3, The time taken %o produce 13,000 perts

= 81 hours = 4 days (working 2% shifts).



JDEA NO. P - continued: CONS.

Facts Required:(continued)

2.4, Therefore, 16 part numbers would require 64 machine
production deys per month, Assuming 20 mechine
productionldaya per month, then approximately % extra
machines would be sufficiesnt to provide the capacity.
These machines were availaeble, &ince at the time two
machines were permanently shut down, and a further

two were aveilable but not 'commissioned!.

2, Breakdown the Finishing Department inte Smaller lnits

ESTIMATED SA.VIIQS = !;27 ' 678 FPeolley
PROS.
1. Reduction in cost of finichiug scrap.

Yacts Required:

1e Estimated cost of finishing screp = £41,517 p.a.

(from serap summary).

1ele Expected reduction in finishing scrap cosis 2/3

(from results in the appendix below).

1.2, Possible saving £27,678 p.a.



JDEA NO, 2+~

Continued:
CONS.
1. Cost or reorganisation of the department,

#*NOTH: The saving does not include a Tiguie for
reorganisation, as the cost would depend
to a certain extent upon exactly hew the

department was organised.

Appendix to the above idea No,2.

This idea arose from & meeting betwesn supervisors, at
which mention was nade of an experiment in the finishing
department. In the experiment iwo parts were finished in

isolatedunits, removed from the general finishing area.

14 Brief Summary of the Projects on Part Nos: 37374 & 87366

By mid 1971, the situation with regard to customer arrears
on Part Nos: 37374 and 87366 was so serious that the whole

roduction process was subjected to a thorough examinstion.
P b J

In order to examine and jmprove the finishing process, all

the machinery and operators involved were placed in an
isolated unit under one foreman, The foreman's responsibility
was to improve the standard of work, and produce & sense of
involvement in the project. He was aided in his work by

the Production Engineering Department who improved the
finishing machinery. Their combined efforts resulted in a
marked improvement of scrap standards, as can be seen fron

the graphs.
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IDEA NO. 2 - continued: x
1o Brief Summary of the Project on Part Nos: 37374 & 87%66: (cont)

The experiment vwas seen to be a success, and the situation
with regards to customer demands solved. Then, as orders
started to fall, the units were returned to the finishing
department., As can be seen from the graphs, onc; the
experimental conditions were removed, a gradual worsening

of the scrap standards occurred,

2. Results of the Experiment

2eta Deductions from the Graphs

2.1.1. PE',I‘t Nq.a E?zidg

(i) Prom the % Total Scrav Graph, making use of

the trend curve, then:

a) The approximate scrap level before the

experiment was ~ 150%,

b) During the experiment the level was

reduced to ~27%,

c) After the unit was returned to normal
production, the scrap level rose, and

appears to find a level a£80%,

(ii) From the % Finished Serap Graph, agasin making

use of the trend curve:

a) The approximate finishing scrap level

before the experiment was . 50%,

b) During the experiment finishing scrap

P
'3

was reduced to~ 8p
¢) After the unit was returned to normal

- = < 5 2 oo
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_ipEA NO. 2 - continned:

2. Results of the Bxperiment:{continued)

2¢1020 Part N"Jg 82:66

Apply the same method as above,

2.1.3, We can now tabulate the results in the following manner:

Part Nos: 37374 87366
% Total % Fin % Total % PFin
Scerap. Scrap. Scrap. Scrap.
Before exp't, 150% 50% 255% 575
During exp't. 27%(nin) &%{min) 80% 0%
*®
After exp't.  80% 15% 70% 1875

® Very difficult to estimate the level of screp, but the
figure quoted is thes aversge of the 1ést four sets of

figures.

2.1¢4. Conclusion from results

2.1.4.1. For Part No. 37374, the experiment reduced total scrap
by ¥ and the finishing scrap by 2/3. However, if
experimental conditions could have been maintained,

the reductions on the original velues could have been 5/6.4

2.1.4.2, Interpretation of results for Part No. 87366 was not so
straightforvard. The trqnd for the scrap Tigures
continued downwarda after the experiment hed finished
(the experiment ended shortly after the factory's

ennual shutdown).

However, the results indicate that the experiment

achieved a reduction of 2/3 on both Total and
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IDEA NO. 2 = continued:

3 Dotermination of the reesons for success

FPosgible reasons for succegs:

3.1, Improvement in mechinery.

3.2, Greater operator involwvement in production standards

-

end the production team,

Bl Inereased supervision,

3.4. The interest of the faciory manager.

It is, however, almost impossible to gquantify the contri-

butions made by the above factors, from the available data.,

4. Conclusions

The implementation of any comparable situation on the
end
finishing as a whole is only likely to be successful if

the same experimental conditions are obtained.

An attempt to use the isolation idea has been made, by ths
erection of wooden partitionz, However, since these are
only 5 ft. high, the department does not appear to be

divided into sections.

This apparent lack of isclation, combined with the lack of
intensive supervision iz the probable reason for the fact
that finishing scrap has not been significsntly reduced,

So, if the idea is to be implemented move work should be done

to define the optimum operating conditions,
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Reduce Compression Moulding Serap Costs by regular inspection
% " S ~ g

of parts during moulding.

ESTIMATED SAVING = £16,077 p.s.

NOTE: The inspection section would ensuve that all the finishing
is done on the samples taken, so that all types of moulding

scrap could be detected.

PROS.

1. Reduction in the cost of compression moulding scrape

Facts Reguired:

1.1.1. Cocst of compression moulding scrap (from section B)
= £55,342 p.a. (excluding maintenance ).
1.1.2. Possible saving in costs due to the inepection suggeated

in the ‘cons' - 40% ( ~ estimated by the senior moulding

foreman),

Seving = £22,137 p.a.(for 40% reduction in scrap)

1.2.1., Cost of mainterance in compression moulding scrap

= £22,980 p.a.

1.2.2. Possible seving in costs due to reduction in quality produced

by inspection.

Saving =  £9,190 p.a.(for 40% reduction)




IDEA HO, 3 = continued:

CONS.
SVt

1e Extra Inspectors would be required to inspect the
compression samples,

Facts Required:

1.0, Cost of inspection labour for compression moulding.

Tele The Senior Foreman estimated that three inspectors per

shift could reduce the moulding scrap by 40,

1.24 The coast of employing three inspectors per shift, for 3
shifts, assuming the inspectors to be paid at the top

grade,

These coats are estimated at:

91 x 40 hours @ £0,74 per hour + shift allowance

for 3 shift working x 52 weeks

= £15,250 p.a, = Total Cost of Idea

Giving a net estimated saving = &£16,077 p.a.

4, Replace 22 of the present hand-lathes by 6 auto lathes.

Estimated Saving = £10,000 p.a, (after the first 15 mtha).
PROS.

1e Reduction of total labour ferce, since one operator can work 3

auto~-lathes, Therefore, & saving in labour costs can be made.

2a By employing male labour, ths aufe-lathes can be cperaied on a

3 shif't system.



IDEA NO. 4 -~ continued:

PFacts Reguired:

1.1. Output from the hand lathes averages 71,000 parts per

day from 26 lathes i.e., 27CO parts per 8 hours/per machine.

1.2. Output from the auto lathes averages ~ 50,000 paris per

24 hours from & lathes (worﬁing 2% shifts) i.e., 3,300 parts

per 8 hoursfer machine -

1e3s o « 6 auto lathes operating 3 full eight hour shifts per

day would cut ~ 59,400 parts, which is equivalent to

59,400 = The output from 22 hand lathes

2,700

1e4e1s Saving of labour cost of 22 female lathe operators

= £20,030 Po&.

1.4.2. However, the cost of 6 males working 5 shifts
= £10,020 p.a.
: B S Therefore, we have an estimated net labour

cost saving of £10,010 p.a.,

NOTE:(1.4.2, Has not be included &s a 'con' in this idea becauss
in this case all the 'cons' are 'one-off' capital cost
expenses, and the two expenses have not been mixed to

avoid misunderstanding).

Pro., 2. has already been used in the above evaluaticn see 1,3,



IDEA _NO, 4 - continued:

Te Cost of machinery and installaticn.
2. Limitations of the type of parts suitable for using
on guto-lathes, -
3 Training cost of setter~operators.
4. Setting Times.
facts Reguired:
i.1. Cost of { auto-lathe including installation = £1,5C0
(figure from the Assistant Dcpartmenyal lianager who
had been responsible for the purchase of those
'gutos' in use).
1.2, Cost of 6 auto=lathes = £9,000
2e Iimitationa to the type of paris used on the present auto-

lathe, arose from the fact parts were held in the chuck

by vacuum, This meant that those parts designed with holes
in them were unsuitable for this type of machine. However,
there were in use at the Girling factory a mechanical type
of auto-lathe, which would accept mest type of parts. It
was therefore, recognised that before any transfer could
take place an investigation was required as to the type

of machine required. This information was obtained fron

the finishing foreman whose 'anti' views were of

considerable importance,



IDEA HO. 4 - continued:

Facts Required: (cont)

3e

3-

4e

4o

ie

2

1.

Training a setter operator was generally expected to take

10 - 18 weeks (estimated by the Training: Yepartment),

Thus the cost of training was eatimated es

6 x 14 weeks wages per operator = £2,760

Again discussion with the finishing foreman produced an

important point, that of'setting vp times',
Hand lathe setting up time = 6 « 15 minutes.

Auto lathe setting up time = 15 - 60 minutes,

This was because with the automatic machine not only the
chuck had to be changed, but also parts of the automatic
feeding mechanism, Thus provision would have to be

made to ensure that auto-lathes would ‘'‘run® for a
sufficient time, to justify the time spent 'setting up'

the mzchine,

o'+ Total Estimated Capital Cost = £11,760,
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Improvement of inspection area, snd investigaticn into the

ideal conditions for the finishing department as e whole,

ESTIMATED SAVING = £9,990 p.a. (for a 15% increase in output).

This idea was formed as a result of a visit to thi No. 1 factory
and seeing the contrast in general conditions with the Lockheed
Department, e.g. the inspection area in the No. 1 factory is com-
pletely detached from the general production area, housedin a
separate room, This is not the case in the lockhieed Department,
where the inspectors are subjected to many more distractions, in

the form of passing people end noiss.

Furthermore, the lighting in the Lockheed Department appears

elmost dir in comparison with the No. 1 factory.

The mainsuggestion would, therefore, be: the isolaticn of the

inspectors from the general production area.

2]

P r/_‘!l.

U

&

1e Increase in inspection rates, hence a reduction in labour costs
for the same total output,

Facts Required:

* . 2=t - - U
1 Incyease in inspector's output 15% - guess from the Dept.anager.

1.1. Therefore, for the guess we have a 15% saving in labour costs.

1.2 Labour costs of inspection - &£66,600 pa,
b e

Therefore, for a 15% increase in output the saving is £9;990 p.a.

(Similarly the savings for 10% anad 20% increasos would be

£6,600 p.a. end £13,200 p.a).
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IDEA NO, 5 - continued:
CONS »

1. *®Against the saving must be weighed the cost of isolating

the inspectors, and generally improving inspection conditions,

6. Run the Edgwicks on a shorter cycle time (e.g. 20% shorter)

Thercfore improving cutput capacity.

ESTIMATED SAVING = £8,031 pa.
FROS.
1, Greater production for the same labour input; or the same

total output for reduced labour input.

Facts Required:

) i Same total output for a reduced labour input,
Tall Number of Edgwicks in use - 17

1.2.2. Number of operators - 39 (3 x 13)
1.2:.2, Number of setters e 9 (3 x 3)
1.3.1. Cost of operator - £1,200 p.a.
1e3.2. Cost of eperator labour - £47,00 pea.
1.5.5. Cost of | satter - £1,900 p.a.
1¢%.4. Cost of setting labour - £17,000 p.a.

1.4. Possible decrease in labour force by 207
Saving only likely on operators, still likely to rzquire 3

setters per shift.
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IDEA O, 6 - continued:

Facts Required:(cont)

1.5.

1e

2,

Se

4e

5e

6o

Potential saving £9,400 p.a.

or if' from Con.1 the saving is reduced by 20% saving £7,520 p.a.

Potential saving £9,400 Pros .5,

or reduced saving £7,520 Con. 1.

Costs £1,369 Conn.2.,3, 2.6,

Net saving == £6,151 p.s.

or = £8,051 p,a, il we assume 100% effective

lebour redeplovment.

cons.

Difficutly of effectivemdeployment of labour.
Possible increase in maintenance costs.
Union will require the jobs to be re-rated,

Possible constraint in the area of mould c¢leaning, can the

present labour force cope effectively with the increased rate.

Reduction of mould life.

Will require greater operator attention and efficiency,

question whether present labour is suitable.
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6 - continued:

CONS.

Facts Raguired:

t

2‘1.

Difficulty of effective labour redeployment. DBstimate only 8C#%

eflfective,

Maintenance cost increases. It is likely that the maintenance
cost per machine will rise, but the oversll increasse will be

small,
Cost of Edgwicks plant maintenance -

Feund from total annual plant maintensce &£99,000 p.sa.

(from costing sheets),

1

Figures from the Engineering Department show that divieion

of costs are:

6255 compression, 220 Bdgwicke, 16% rest.
L]

Therefore, estimated cost of Hdgwick maintance js £21,780,
Thus an increase of 5% would cost &1,089 p.a.

Cost of mould maintensnce, found in an idential manner - to
piant meintensznce -

Total annual costs £21,600 p.s.

Division of costs:

=~ x ~f - . ot
66% compression, 267 Edgwicks, 8% rest.

Cost of Edgwick mould maintenance £5,590 p.a.

Thus &n increase of 5% would cost  £280 p.a.



IDEA NO. &6 - continued:

" Facts Reguired:(cont)

Se Jobs would require re-rating for incentives schenes,

w

4. Present labour force could cope with the increased rate.

Se Reguetion of mould life, unimportant since moulds

supplied by lockheed.

By the adoption of a simple programme for RBarwell Production,

ensure continual stocks of compound for the Edgwicks,

ESTIMATED SAVING = £1,925 p.a., ;

The programme could be based on present stock levels, and future
- requirements. It would be produced by either the shift foreman,
or the Barwell operator.
PROS.
fe Eliminate lost produvction time on the Edgwicks due to no

compound,

2. Saving on incentive scheme now in use, by eusuring better

utili=zation of machinery.

Jacts Reouired:
1. Downtime on the Edgwicks, found to be 90 hours per week (from

monitoring sheets).
1.1. Cocst of lost production on Edgwicks.

3 f : o of n .
1.1.1, Operator labour cost ‘¥ the average operator labour cost, sinecs
the operator continues to man cne mechine ) = 32p. per hour,
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IDEA NO, 7 - continued:

Facts Required:(cont)

1¢1.2. Machine depreciation 10p per hour (as in Idea lNo. 1),

1.1.3. E.¥%ras; heating, power, etc., ~.5p per hour.

1.1.4. Total cost of downtime per hour~4T7p.

126 Possible saving by the elimination of downtime = £2,115 p.a.
CONS.

Te The idea requires extrs material in stock,

26 The fact that somebody would have to be trained to preduce

the prohramme.

Facts Required:

1. Present annual materials costs for Edgwicks estimated - £47,000 p

1els The programme idea would involve, in theory, the holding
of an extra day's stock, Effectively over the periocd of
a year one éxtra day's stock would be required.

122 Cost af an extra day's stock - £190 p.sa.

24 Cost of {training operative to produce the programme, prow
viding the programme is as simple as possible, training

costs should be very small,

Thus, we have a net estimated saving = £1,925 p.a




JIDEA NO., 7 - continued:

8.

CONS3 ]
SR

Facts Required:

However, this idea had been produced while working with
one foreman on shifis, and my appraisal of the situation
may have, to some extient, been affected by his opinions,
Cn questioning the senior foreman on the position, he
informed we that, in fact, the department is theoretically

in a positien to over produce on compound requirements.

He informs me that the compound shortage is due to machine

trouble on the Barwell,

NOTE:
I feel that the introduction of some type of programming -
ef stock requirementis, would be of use, if only to produce

better stock control.

Extend the twilight shift to run from 4.7%0 p.m, - 10.30 p.n.

(on female labour)

1a

2.

ESTIMATED SAVING = &£1,890 p.a.,

PROS,
Eliminate approxzimately 165 hours lost production time
per veek,
Eliminate 2/3% of the 5% unrecordsd scrap production on
the Edgwicks, caused by shutdown between shifts. (In

this case between day and 4wilishi and night shifis),

hiyed



IDEA NO. 8 -~ continued:

PROS.

3 Reducticn of the labour force for the same totel output.

" Facts Required:

The arguments are identical to those quoted in Idea 11,

Hence the working has been reduced to a minimum.

s

1o Estimated saving in elimination of downtime &£1,240 p.a.
2. Saving of 2/% of 5% unrecorded Rdgwick scrap £3,480 p.a.
5.1 . Lost production time = 165 hours per week,

DeZe Lost scrap in Bdgwick scrap production == 2/% of 108 hours
= T2 hours,

Be s Therefore, 8% of production is lost.

3.4, Then assuming that labour redeployment 100% effective, the
estimated reduction in labour is 8%,
Total estimated saving is = £1,240 4 £3,480 = £4,720 p.a.

CONS.

1s Increased cost of labour due to lengthening the shift.

2, Increased costs of raintenance and material.

Se Difficulty of effective redeployment of any surplus labour

(same ms Cons. in Idea 11),
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IDEA NO. 8 - continued:

Facts Required:

(Sames &s Pros).

1.1s Cost of labour in the present situation:

BEdgwicks £§5,000 Pl Y
Hydramolds £ 6,000 p.a.

Nat.Ins. £ 4,100 p.a.

N

TOTAL £55;100 p.a.

\

1.2. Cost of labour for extended shift:

Edgwicks £46,760 p.a.

Hydramolds £ 6,240 p.a.

N&taInS, £ 4,100 Petle
FOTLL £57,100 p.as
1e3s Increase in costs = &£2,000 p.a.

2t Increases in material and scrap cost - nil. Since same

output maintained,

2,2, Increase in maintenance costs on an increased machine usage

of 8% = £610 p.a.

2.3+ Increase in mould maintenance on same basis = &£220 PeBo
Therefore, total cost = £2,830 p.s.
Total estimated net saving = &£4,720 p.a, - £2,83%0 p.a.

= £1,89 p.a.
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9. lore effective use of infermation eveileble by the production

astaff.

e.gs 1. The use of information obtained by the technical department

from the testing of batches after mixing, by the moulding foreman.
This could be achieved in a number of ways:

( i) The technical department could issue a weekly report
containing the results of tests for each batch, and

indicate where trouble might be expected.

(ii) The relevant information might bs noted on the compound
bateh cards, so the required information would be

immediately available to the moulding foreman,

ESTIMATED SAVING =  £600 p.a.
PROS .
1s Eliminate wasted production time due te poor compound.
2, Saving on maferial wasted in produciion of scrap dus to

poor compound.

Facts Reqguired:

1. Estimated lost production time {on Bdgwicks) 2 or 3 hours per

daye (Guess by two moulding foremen).
Therefore, estimated lost production time per week =

12 hours (21} x &5).

t.1. Value of lost production time = downtime vslue i.e., 47p/hour,
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INBEA NO. 9 - continued:

P

PROS.

acta Rﬁquired:(cunt)

1.2.

2.

2.

2.2'

2'3!

204‘

Total value of lost production time

Material wasted in 12% hours out of 17 x

Time spent in producting scrap parts due

i.e., 0.7% of the. total
1785

- LS L {
Thersfore, assuming that 0.7%

Total materisls consumption on Edgwicks
gy

Value wasted material = &L£310 p.a,

Therefore,

estimated total saving =

124 z 50 x £0.49p.a.

£290 p.a.
21 x 5 Edgwick production hrs

to poor compound is:

tine,

of the material is wasted.

£44,400 p.a.

£600 p.a.

The foreman may not be able to use the information correctly.

Opinion of Senior Foreman:

Of the three present moulding foremsn two would be capable of

using the information without any

not.

t{raining, the third one would

He suggested that the idea might in time ®e continued, so

that the setters would be in a position to use the information,

The setters

they would tend to learn from experience.

would, of course, require some training, although



IDEA NO. 9 - continued:

@.8. 2. HNore effective use of the weekly scrap report by the
foreman, i.e, using previous results to anticipate where trouble

is likely to arise,

-

This could be done by checking the coming week's moulding programme
against the accumulative figures on the scrap report. In thie
way, the foreman could see which parts have been produced at

high moulding scrap rates.

Alternstively, this information could be included in the moulding

programme when it is produced,
PROS.

1. Anticipation of high moulding scrap parts, and pessible
reductions ¢f scrap levels by more operator and foreman

attention.

10, Eliminate the 'Part-finished stores and storeman'

ESTIMATED SAVING = nil.

was
The idea/thut "Part-finished stores' should bhe removed from the

department, As it turned out it was a rather poor idea as dis-
cussions with ‘interested parties' were to indicate, as the

function' could not be eliminated.

PROS.

e

[ [0 Eliminate the lahour cost of storecnen.
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IDEA NO., 10 - eontinued:

PROS,

24 Possible income from renting outthe siores area to another

department.

S Possible reduction in Lockheed Department's rates, as a

result of reducing the floor space used,

Facts Required:

1« Cost of part finished storemen

= £6,720 p.a, {From Labour Scrap Model).

2e The use of the stores area was limited, because it was in the
centre of the genersl production arsa of the department.
Hence it was unlikely that any other department would want
J J P

to rent the area.

3.1, The sq.footage of the stores = 2,300 sq.ft,

%2, The rates paid = 5p./sq.ftﬂ

3+3. Potential Saving = £1,150 p.a,

As vas mentioned in Chapter 4, this idea was discussed with
thres members of the departmental staff and the industrial
engineering depariment, and they came up with the follwcing

argunents agairasy



A
(4]
L

IDEA _NO. 10 = continued:

1e

2.

CONS.

The part finished stores is a check stage in the production
procesa. The moulding operator’s work is counted, aznd the
information used by the wages section to compilie the wages.

Thus, if the sbres were eliminated then either:

A. Labour would be required to check the operstors' work
or

B. The wages system would have to be altered,

The stores provides an area in which parts can be kept betwaen
stages of production. Thus, unless part finished stocks are

reduced, this area is required for storage.

Conclusion:

11. Run

Because of the ramifications of & change in the wages system
it vas assumed that the lab%%% required in checking the
operators work claims woul&'be less than already employed.
Also since the sﬁér&é& arsa is required somewhere within the
department it is unlikely that any saving vwould be obiained
from 'Pros® 2 and 3., Hence the estimated zaving from the ides

was nil.

the Edgwicks, Hydramolds and Teco's on % shift male labour,

ESTIMATED SAVING = £1,773 p.a. (1L0SS)

Eliminate the present situation of approximately 375 hours lost

production per week.



IDEA NO. 11 -~ continued:
PROZ .
2. Elinminate the 5% unrecorded scrap prodaction on the Edgwicks,
caused by the shut down between shifts,

3 Reduction of labour force for the same total output.

Facts Required:

1. Value of downtime, i.e. lost produvcticn. The department has
been assigning a value of £6.6 per hour, based on sales lost
through machine stoppage; In an ideal situation where every-
thing produced is sold this is a reascnable value. However,
in the depsrtment, a quantity is produced in accord with
customer requirement, Thus, providing orders are met, this,

value of downtime is not £6.6 per hour.

Estimated cost of downtine

11, Operating labour -~ nil. Since no cperators employed during

this period.

1.2 Machine depreciation 10p {calculated from machine cost (Edgﬁick)

£5,000 written off over {en years,

1.3, Extra heating, steam, light, etc., 5p per hour. Therefore,

total cost 15p per hour.

Therefore saving &) &£124,00 p.a. using £6.6 per hour

b) £ 2,813 p.a. using 15p per hour,



IDEA KO. 11 - continued:

Facts Reguired:(cont)

2.

2.1.
2.2,

2.3,

3.4.

3¢b.

3.7.

3.8,

309.

Value of the 5% unrecorded scrap on the Bdgwicks (figures from

the summary on scrap).

Cost of materisals £2,300 p.a.
Cost of labour £2,600 p.a,
Cost of sheet rubber & 300 p.a.

TOTAL = &£5,200 p.a.

Reduction of the labour force for the same total output.

Lost production time 37% hours per week.

Total production time 3,000 bhours per week.

Lost or scrap production time on the Bdgwicks is 5%.

Total production time on Eqewick 18 x 5 x 24 bours

il

2,160 hours.

Lost time in Bdgwick Scrap production = 5% of 2,160 = 108 hrs/vwk.
Total lost or wasted production time = 375 4+ 108 = 483 hours.

Therefore, approximately 16% of production time is lost,

Therefore, estimated reduction in labour approximately 16%

Assuming that labour redeployment is 100% effective, then

. - . - 5 o
estinated reduction in lasbour iz 19j,

Thus, total estimated =maving is: &£2,813 + £5,200 = &£8,013 p.a,.

it e —nt
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IDEA 0. 11 - continued:

2,

3.

4e

CONS.

Increased cost of male labour, plus shift allowances.

Feeling in certein quarters that female labour is preferable

to male labour,

Increased cost of maintenasnce and materials.

Difficulty of effective redeployment ¢f labour,

Facts Reguired:

Tels
felols
112,

tele3e

Telede

1.2,
1.2.1 .

1.2.2&

10293&

1.2.4,

Cost of labour for the preseant situation,

Bdgwicks &£45,000 p.a.

Hydramolds £6,000 p.a.

Peco's &£4,100 p.a.

Nat,Ins. (+ Insurance) £4,100 p.a.

TOT IIJ s £5?’600 p-a.

Cost of labour for % shift male labour,

Edgwicks &£60,000 p.a,
Hydramolds £8,900 p.a.

Peco's £4,450 p.a.
NatisIns, (+Insurance) £5,360 pe.a.

TOPAL = £78.1T10 p.n.



IDEA NO, 11 - continued:

Facts Required:(cont)

1.2.5, From Pros. 3.9. we can reduce this cost by 16%,

1.2.6. Therefore, cost of 3 shift male labour = £66,116 p.a.

2l ) Increase labour costs = £66,116 ~ &£57,60C p.a.
= &£ 8,516
8. 5 1 Increased materiale costs - nil, since the total labour cutput

is the sane,

e2o Increased maintenance costs for machinery, increase is likel
¥

to be very small, since the total nuwmber of machines can be.

A

reduced, while meintaining the same output. Increased machine

usage 125,

32.1, HMaintenance costs estimated as in Idea 6,

Bdgwicks £21,780 p.a,

Hydramolds £ 6,100 p.a. {Average Hydramold requires less
maintenance than Edgwick -
foreman, guess)

Peco &5 000 poa <

TOTAL = £3%,380 p.a.

3e2+2. Thug, if maintenance cosis oversll increase by 3%, the increased

ccsta are £940 p.a.



IDEA NO. 11 - continued:
CONS.

Facts Required:(cont)

3e3e Similarly for mould maintenance using same figurs as in Idea 6.

3¢3.1. Estimated mould maintenance costs &£11,000 p.a.

- . . £ .
DeJe2s Thus, if maintenance costs increase by 7/ overall, the increase

in costs is £330 p.a.

4, There will be no increase in scrap production since the output

is maintained.

He Difficulty of effective labour redeployment, assume as in Idea 6,

only 80%,

Thus total estimated cost of intrcduction of 3 shift male

labour is

= £8,516 + £940 + £330,

Total cost = &£9,786 p.a.

NOTE:
(Con. 2. referring to the desirability of female labour is a

subjective argumen® and not suitable for financial evaluation).

12. Reduce Injection Moulding scrap costs by regular inspection during

moulding.,

ESTIMATED SAVING = £3,733 p.a. (L0SS)
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IDEA NO. 12 -~ continued:

PROS

Lot

Faete Required:

1e1s1s Cost of injection moulding scrap (from scrap summary) = £47,274 p.a

1e1.2. Possible saving in costs due to ingpection suggested in the
‘cons' - 10% guess by the Senior Foreman.
Saving = £4,727 p.a. for 10%

£2,%364 p.a. for 5%

£7,090 p.a. for 15%

i

1.2+1¢ Cost of mainteance in Injection Moulding scrap = &£7,400 p.a.

1422, Possible savings in maintenance costs are:

i

£ 140 pam.

[
(o]
H
L=
-~
o

Saving

1: :5'?{) 1)- Eo i‘()]‘ 5537

£1,110 p.a. for 15%

£5,467 p.aes for 10% reduction in scrap.

i

Therefore, total saving
4 4
= £3,134 p.a. for 5p

= £8,200 p.a. for 15%

CONS

Te Extra inspectors would be required to inspect the Injection

samples,

Facts Reguired:

1. Cest of inspection labour,



IDEA NO. 12 - continued:

Facts Required:
1.1, The Senior Foreman estimated that two inspectors per day

-

and twilight shift and thwee per night shift, could reduce
the moulding scrap by 10%. Only twe inspectors would be
required on day shifts because the finishing end would be

working and they could perform the finishing and inspection

operations.,

1.2, Cost of the extra inspectors.

2d x 40 hours © £0.74
2F x 22% hours @ £0.45

3M x 40 hours @ £0.74 + shift allowance for workinz
permansnt night shifts

= £9’200 p-a.,

Therefore, even with a 15% reduction in scrap the idea would

still show a loss,

13. Reduce moulding costs, by inspecting all parts afier moulding, and

before any finishing is performed.

ESTIMATED SAVING = £27,580 p.a. (10SS)

’-

PROS.
1. Reduction in he costs of finishing labour wasted on finishing

moulding scrap.
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IDEA NO. 13 - continued:
PROS

2o Reduction of moulding scrap reaching the finishing and
inspection departments, may have beneficial effects on

operator morale. This in turn could benefit production

-

rates and standards.

Facts Required:

i Labour costs of finishing moulding scrap (figures taken from
scrap SUMRATY).

1.1.1. Labour cost of finishing compression moulding scrap £14,800 pa.

1.1.2. Labour cost of finishing injection moylding scrap £15%,350 p.a.

1.1.3. Total cost of finishing moulding scrap = &£28,150 p.a.

1.2, labour cost of inspecting moulding scrap.

compression
1+2.1. Labour cost of inspecting/moulding scrap &5,620,

1.2.2, Labour cost of inspecting injection moulding scrap &£5,250 p.z.

1.2.3, Total cost of inspecting moulding scrap = £10,870 p.a,

1.3+ . Total cost of finishing and inspecting moulding scrap = £393,020 pa.

Therefore, total estimated saving = £39,020 p.a,

2e This is the type of 'Pro' which cannot be assigned a

financial valuse,
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IDEA NO. 1% - continued:

. Extra inspectors would be reguired to inspect the parts after
noulding.

26 Possible difficulty of siting the inspection area.

Facts Required:

79 Required lebour for 100% inspection,

s 1S Total number of parts to be inspected is equal to the number of
parts now being inspected after finishing. Therefore, it was
assumad that a labour force egual to the existing inspection

section would be required.

T2 Present cost of inspection lsbour (figure from the gcrap summary)

= £66,600 p.a.

1.3. Total costing inspection = £66,600 p.a.

(In view of the size of estimated loss resulting from the above
above argument no estimates were made as to possible costs of

siting such an area).

2,  NOTE:
There is also a possibility that this inspection can be performed
by the operator on the machine. It is hoped to cover this

possibility in a later idea. This would invelve the consideration

of:



IDEA NO. 13 -

vk A% -

continuad:

.

2, NOTE: {cont)

Training the operators.

Whether the number of machine operators have under their
control, would have %o he reduced to obtain thes reguired
degree of inspection, Furthermore, whether such &
situation is an economic propesition. Also the fact that
this type of inspection would produce z greater control cver
roulding scrap. Hence we might expect to reduce moulding

scrap costs as well,

NOTES ON UNEVALUATED HYPOTHESES

IDEA NO. 14

IDEA NO., 15

IDEA NO. 16

More careful mizing of compounds, to reduce the amount of
compound. rejected by the technicsl department. This would
also mean that batches would be more likely. to perform

te moulding standards.

Increase the testing of mixed compound o eliminate any
possibility of poorly mired compound., Also, this would
provide informaticn for optimum moulding conditions for

the moulding foremen,

Provide equipment for finishing operators, to sllow them
to inspect their own work, so reducing the final amount

of inspection.
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NOTES ON UNEVALUATED HYPOTHESES:(cont)

IDEA NO. 17 The generation of interest in the job, and responsibility

IDEA KQ.

18

towards the department.

This idea hs been formed as a result gf my personzl opinion
of the attitudes on the.shop floor. There appears to be

a general feeling of apathy, which seems to be partially
generated by the general situation with regard to the

Factory's future,

I feel that, interest could be generated if the operators
knew what 'their parts' were used for, and ho¥ important
they are. This information could be supplisd by lectures
and films, similar to those provided for the No. & Factory
by the Girling Company. Howevcr,'this type of approach
alone is unlikely to have any lasting effect. There should
be some form of 'follow.up' or reminder, or perhaps, in
the form of brief talks, and '‘cut away' models placed

strategically on the shop floor.

The Departmental Munager egrees that this idea could produce
improvements in production standards. However, to estimate
the effect of the idea in terms of a finencial saving is
very difficult, Thus, it would be difficult to justify

any financial expenditure,

Produce & production control system for the department,
capable of providing daily information on the exact

gituation of parts in the department. This might be done

by the design of a large 'master beoard' which could be

™

ts were at the various stages

stad daily to show which pa




NOTES ON UNEVALUATED HYPOTHESES:{cont)

IDEA NO. 18 (cont)
This would then provide the information for production

control and planning.

IDEA NO. 19

Use the computer facilities to produce compound mixing,
moulding and finishing programmes., This would be dependent
¢n the department acquiring a computer terminal to allow

& daily up dating of input information. This might be
justified on a lebour saving and for an improved despatch

pituation,

JDEA NO. 20 A comparative evaluation of Compression and Injection

meulding processes,

The evaluation would be a therough examination of hoth
production processes from the Barwell through to the

inspection stage.

This exanmination would consider present conditions in the
department, situations or *set-ups' involving the most
modern plant and possible improvements in techniques and

machinery.

Following this, models might be produced which would define

optimum operating conditions, and predict the effects of

varying parameters,



NOTES ON UNBVALUATED HYPOTHRESES: (cont)

’

IDEA NO, 20 - cont.

e

2.

The results of the work would then provide the basis for
future decision making, in e situation where both types
of moulding appear practical. At present these decisions

appear to be based more on personal opinions than facts.,

The main arguments 'for and against' the idea would appear

to be as follows:

PROS

The information would provide the basis for decision

making, where large capital outlay might be involved,

The information gathered and the models produced might
illustrate areas of the present 'sat-up' which require

nodification,

The results of the evaluation might indicate the type of

business that should be tendered for in the future.

The project is not attempting to make any direct saving

in the department,

If the price of parts is purely done on a ‘cost plus’

basis, then the method of production is not so important,
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1.1-

12

1.3

8.0

1.4,

Cost of Scrap:

From this report; it is estimated that the cost of labour

neterials, maiienace and pover in scrap production is = £160,304

J U=

-

Number of Parts produced to the recuired scrap standards

4

A coertain amount of scrap is expected, and allowed for in the

gelling price of the parts. However, only 50 out of a possible

460 parts, at present in production, are being produced with

scrap levels lower than those assigned to them.

Scrap Diagrams:

The attached sheets are diagrammatic representations of the

production process illustrating, where possible, the places

vhere scrap is produced and the quantity.

Unrecorded Scrap:

The collection of information for this summary highlighfed the

following areas where scrap has not been reccorded®*:

1.4.1.

1"!’02.

1.4.3.

1e4.4,

Blanks dropped by operators.

Scrap produced at the beginning of each
shif't by Edgwick Operators.

At the Clicking Machines.

Vheelabrator and Freeze Trim Sorting,
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1.4. Unrecorded Scrap:(cont)

Now the departmental scrap report is based on information
provided by the inspection area, i.e., the number of good
parts, aid the rumber of parts which are finishing and
moulding scrap. Since in the areas mentioned and above, parts
disappear, the information supplied on the scrap report is not

totally correct,

(**NOTE: The situation should improve as a result of the
introduction of the new batch card system. This
involves the recording of any scrap, rejected at

any stage).

2.0, Figures taken from the weekly scrap report, over & period of _

%2 weeks production e

(Veek ending 9th April 1971 - 26th November 1971)

2.1, Total parts produced % 34,027,626
Total GOOD parts produced = 23,561,079
Total SCRAP parts produced= 10,466,607
Total Ifoulding scrap = 7,025,980
Total Finishing scrap = 39441 ,627
2.2, PBdgwicks:
Total parts produced = 24,876,561
Total GOOD parts produced = 18,114,679

Total SCRAP parts produced 6,761,882

il

Total Moulding scrap 4,216,660

1

Total Finishing scrap 2,545,222



2.0,

2.3

2¢4 e

2656

3.0,

Sele

w B -

Continued -

Compression:
Total parts produced = 9,151,065
Total GOOD parts produced = 5,446,340
Total SCRAP parts produced m %,704,725
Total Moulding scrap = 2,809,320
Total Finishing scrap == 895,405
TOTAL SCRAP = 31% of TOTAL PARTS PRODUCED.

Of the total parts produced 73% are produced on the Edgwicks,

the remaining 27% being produced on the Compression Machines,

.
Comparison of FBdewick and Compression Scrap Percentages:

25516 EDGUICK.  COMPRESSION.

Total Scrap as % of
total paris produced 275(31%) 41%

2.5.2.
Total Moulding Scrap
as % of total scrap 63% T6%

2:5.3. Total Finishing Scrap
as % of total scrap 37% 24%

sstimation of the coat of scrap production in terms of labour costs:

The Labour Costs of Moulding the Serapn

This cost was estimated by firstly calculating the total wages

bill for all direct and relevant indirsct labour, for the two

types of moulding,



3.0, Continued

%l (cont)

Then using the figures obteined from the scrap report i.e., in
the case of Compression moulding 41% scrap, therefore, assumed
41% of moulding labour was employed in producing scrap.

& pLoy P & r

-

Telalis Compression Moulding

Total Vages = £85,850

+ £ 7,500 (Nat.Ins. + Insurance -
based on employer's cont).

= £93,100 p.a.
Therefore, Labour Cost of moulding scrap

- £389200 p.&.

Aalads Injection Mouwlding

il

Total Wages £72;400

+ £ 5,150

£77,550 p.a,

Therefore, Labour Cost of moulding scrap

£21,000 p.a. *

NOTE: The figure recorded on he previous section (3.1.) =

is similarly sdjusted for this unrecorded figure,

Dela Labour Costs of Finishing Scrap:

This value was estimated by firstly calculating the total wages
bill for all finishing and inspection labour., Then obtaining an
estimate on the cost ratio of finishing Edgwick and Compressaion
parts from the Departmental Manager of 1 : 5 i.e, 3 Edgwick

parts finished for the cost of 2 Compression parts.



3.0

3e2e

Continued -
(cont)

Using this ratio, the total number of Compression parts was
converted into 'Bdgwick equivalent parts'. Finally, the total
lsbour costs were then apportioned accordingly to the percentage
of Edgwick and Compression (édgwick equivalent) parts, as a

percentage of the total parts produced.

NOTE: This value of 1 ¢ 5 for the ratio of finishing costs has
been checked against figures obtained from the cost
exercise recently completed. The ratio for the present
parts eppears to be approximately | : 1.7 and the

difference this makes to the figures quoted is small, 4%,

%:2.1. Division of labour costs

Total ne of Compression parts 9,151,065
Total no.of Edgwick equivalents = 9,151,065 x 1.5

13,726,598

Total no, of Edgwick parts 24,876,561

Total Edgwicks + DBdgwick Fquivalents= 38,603,159

Edgwick % of total w 6455

36% (Compression)

1

Edgwick Equivalent % of total

%e2e2. Labour Costs:

3426241 Cost of Finishing Labour

£1%2,100 p.a.

3¢e2+2.2, Cost of Inspection Labour £ 66,600 p.a.



5.0,

3e2

4 000

401 e

Continued =~

(cant)

3e2+3. Lmbour coszt ¢f 'finishing!

“ A 5| =

cormreasion

3.‘2.3.1 ¢

Ze2:3e24

56243430

3.2.4. Labour cost of 'finishing'! Fdgwick serap:

Cost of Finishing Labour
o

Cost of Inspection Labour

Labour cost of Finishing
+ Inspecting Compression

Scrap

4

41% + (36

% of £132,100

£19,500 p.a.

(275 of £66,600 p.a.)

£7’400 F.2e

£26,900 p.a,

3e2e41,

3:2.4.2,

e2e4:3.

Eatimation of material co

Cost of Finishing Labour

Cost of Inspection Labour

Cost of finishing and

inspecting Bdgwick Scrap

27% of (64% of £132,1(

£22,800 p.a.

27% of (735 of £66,60¢

‘:13’100 pla‘

£34,900 p.a,

J—

i
o

s _in secrap production:

Material rejected bv the Techni

"
Sn n

As a result of testing, by the Technical Department,

L nat . . .
%« 2% of mixed compound is rejected.

al Depariment

after mixing



4.0,

4.7,

402.

4.3,

Continued = i

(cont)

Now 99% of this rejected conpeund is remilled, and a smallllosa
is incurred, as a result of wasted labour. The remaining 1%
being scrapped at & cost of £25 p.a. This figure being 1% of
(3.2% of £77,500 p.a). (£77,500 p.a. total annual materials

%

costs, from accounts sheet),

Material returned from the *‘Blank and Cord' Stores:

At the 'Blank and Cord' Stores waterial may be returned due %o
ageing, incorrect tlank size, scrap part production, etec. etc.
Statistics evailable were limited, buf indicated that 9% cof all
compound is returned (8% blanks - 1% cord) 4% is the scrapped, the
other 5% being remilled.

Hence the material cost in scrap was 4% of 9,100 kgn/week

(figures from Barwell operators' werk sheets).

i.e., 50 x 9,000 x 4 kgus @ 17np/kgm
100

Cost of material scrapped at this stage = £3,100 p.s.

(NOTE: Account was also taken of wasted Barwell labour),

Material wasted on moulding machines:

4,3.1. Compression Operators dropping blanks on the floor.

Estimated 1% wastage at a cost of £180 p.a.




4.0,

4e3.

bdede

1
=
1%
il

3

Continued -

(cont)

4e3.2,

Material wasted by Edgwick operators at the start of
each shift., At the end of each shift the machines have
to be filled with smoked rubber to prevent the machines
‘curing up' and jamming, Hence at the start of each
shift, compound is used in 'cleaning' rubber from the

machine - 5% of compound used on the Edgwicks is used

in this manner, plus a quantiiy of smoked sheet rubber,

Cost of 5% of total cord used on the Edgwicks

= 82,300 P:3s

Cost of smoked sheet rubber was calculated from a figure
for the total weight used per year {supplied by the Chief
Foreman).

= £300 poa..

Materisl used in the production of scrap parts:

The total material used in the two types of moulding was found

from the Barwell operators' work sheects. Then it was assumed

that the material in scrap vas equal to fotal percentage of

scrap of the two types of meulding .

4.4.1,

Ve see from the material scrap diagram that 23% of the
original total material mixed for the depariment is used
in Compression moulding.

In cost terms, this is equivalent to 23% of £77,500 p.a.

Similarly, the material cosis for injection moulding =

v rmed e =
5T of £l (,E-O:_.‘ Pele



4.0,

4.4.

4e50

o A 54

Continued:

(cont).

4.4.2, Cost of materials in Compression scrap:

Of the 23% of material used:

a) 4.4% is waste, lost at the ‘clicking and trin' stage.

b) 18.6% is used in the production of parts now the

scrap level is 41%.
Therefore, costs are:
a) (41% of 4.4} of £77,500 p.a. =£1,398 p.a.

b) (41% of 18.6%)of £77,500 p.a. =£5,910 p.a.

Cost of materiel in Injection Scrap:

0f the 57% of material used:
&) 17.6% is waste lost at the ‘clicking and Trim' stages.

b) 39,4% is used in the production of parts nov the scrayp

level is 27%

Therefore, scrap costs are:

&) (27% of 17.6%) of £17,500 p.a. = £3,677 Pele

!

b) (274 of 39.4%) of £77,500 p.a. = &8,244 p.a.

Cost of Material returned from the Earﬁell

This is due to the fact that a certain amount of compound is left

- 3 3 " h g 7"
jn the machine after use., This has been estimated at 5% of all

compound used on the Barwell, by the Barwell Foreman.

. " ! e L
Of this 5% -~ 1.5% is scrapped, and

= 1
Y
R

H

enilled,

Qyﬁtvpi_tﬁp"ifS% is eatimated at £1,150 p.a,
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50. Cost -of 'Pover' in Scrap Froduction:

This hes been estimated on the basis that 34% of the total

annual power consumption has been used in producing scrap.

The annual 'power' consumptioncosts were found from Direct and

Indirect Variable Sheets. i

These figures were:

Power = £11,700 p.a.
Heat sand Steam = £ 8,350 p.a.
Water = &£ 233C0 p.s.
TOTAL = £22,350 p.a.
i.e., 'Pover' costs of scrap production’ = £7,600 p.a.

6.0, Total Cost of Scrap Production:

INJECTION. COMPRESSION.

Labour Coats

Moulding £23,600 £38,200
Finishing £22,800 £15,0C0
Inspection = £13,100 £ 7,400
Barwell £ 540 £ 1,305

Barwell £ T35 £ 415
Blank + Cord Stores £ 345 £:2,7155
On Machines £ 6,271 £ 1,578
In éérap £ 8,244 £ 5,910

TOTAL £75,641 £77,063
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6.0, Continved -
INJECTION, SJOMPRESSION.
Advhb LiUN.  LUNFRLOS LU

Povwer Cost:

e s e e e iy

Total Labbur, Materisls and Fower
£7,600
Costs of Scrap =

R e e L T ——

Much of this information has now been tabulated (avarleaf) in order
that comparisons can be made between Injection and Compression

Moulding.



COST FIGURES FCR INJECTION AND COMPRESSICH MOULDING:

et

(A) INJECTION MOULDING:

1.0. Bstimated average cost of labour, materials, maintenance and power:

(1) per part -  £0.00785

(ii) Per GOOD part - £0.0108

2.0, BEstimated average cost of labour:

( 1) per part - £0,00546

(i1) por GOOD part - £0,00753
2.1. Totzl labour cost of production - £21%,100 p.a.
2.2. Cost of moulding labour - £ 77,500 p.s.
2.3. Cost of Finishing and Inspection labcur - £127,100 p.a.

3,0, Estimated average cost of materials:

( 1) per part - £0.00121
(ii) per GOOD part g £0.00155
%.1. Estimated material coats - £47,000 pea.

4,0, Estimated average cost of maintenance:

( i) per part - £0.00070
(1) per GOOD pard ” £0,00096
4,1, Estimated total maintenace cost - £27,370 p.a.
5.0. Cost of moulding scrap - 4T ,274 pese
5.1 Moulding labour in moulding scrap - £15,800 p.a,
5.2, Finishing labour in moulding scrap - £14,350 p.s.
5.3 Inspection labour in moulding scrap - £ 8,250 p.a.
5.4, lMaterials in scrap - £ 8,871 p.a.
6.0, Cost of Pinishing Scrap: - £24,150 p.a.
6.1. Moulding labour in finishing scrap .- £ 7,800
6.2, Finishing labour in finishing scrap - £ 8,450

(Cﬁnto . .‘}



(4)

690.

T.0.

INJECTION MOULDING:{(cont)

Cost of Finishing Scrap:{cont)

6.3 Inspection labour in finishing screp

6.4, Materials in finishing scrap

Aversge Selling Price

£ 4,850

£ 3,050

£0,0137



(B)

1.0.

2'0'

2.1,
2.2,

203.

3.0,

3010

4.0,

4ol

5.0.

6.0.

7.0“

g K
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COMPAESSION MOULDING:

Estimated average cost of labour, materiels, maitenance and power:

( i) per part

(1i) per GOOD part
Estimated average cost of labour:

(1) per part

(ii) per GOOD part
Bstimated Iotal labour cost of production
Cost of Moulding labour

Cost of Finishing and Inspection Labour

Estimated average cost of materials:

( 1) per part
(41)

Estimated materials costs

per GOOD PART

Estimated average cost of maintenance

( i) per part

(ii) per GOOD part

Estimated total maitenance cost

Coat of HMoulding Scrap:

5.1. Moulding labour in moulding scrap
5¢2. Finishing labour in moulding scrap

5¢3%. Inspection lsbour in moulding scrap
5.4. Materials in moulding scrap
Cost of Finishing Scrap

6.1. Moulding labour in finishing scrap

6.2, Finishing labour in finishing scrap
6.3, Inspection lebour in finishing scrap
6.4. Materials in finishing scrsp

Average Selling Price

£0,0193

£0.0325

£ 0,0118
£ 0,0201
£169,100 p.a.
£ 93,100 p.a.

£ 71 '600 pcao

£0.00169
£0,00285

£24,200

£0.00535

£0,00830

£76g6¢0 P.&e

£55,342 p.a,
£29,000
£14,800
£ 5,650

£ 5,892

£17,018 p.a.
£ 9,200
£ 4,700
£ 1,700

£ 1,418

£0,0290
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Production Area

Technical,

Inspection after

mixings

Barwell

Blank & Cord

Stores

Compression

Moulding

Compression

Moulding

Injection

Moulding

Injection

Moulding

Injection

Moulding

Finishing
Department

-~

% Scrap at
this area

3.2% (of which
99% is remilled

end 1% Scrap)

5% not used
3,5% remilled

and 1.5% Scrap)

9% returned (8%
blanks and 1%
cord) (of the
95 remilled

and 4% serap. )

307 mouldin

gerap

1% scrap, due
to operators

dropping blanks

5% scrap at the
beginning of

each shift

Scrap, smoked
sheet rubber
left in the m/c

between shifts

17% moulding scrap

10% serap for

injection moulding

Value of
Material

£25 Dets

£1;150 p.a.

53’100 p.a.

£54755

£18C p.a.

£2,300 ped.e

£300 p.a.

Source of
Information

3.2% found from
the weekly report
sheets, 1% from
P. Wocds the

technical "testexr”

Estimated by
Barwell., Foreman

F. Carolan.

Blank Storeman's
weekly return
sheet, and
inspection record
booke.

Pigure computed
from the weekly

scrap repori.

Estimated by two

Moulding Foremen

Estimated by Mouldi

Foreman B. Bdwards

Weight estimated
by M. Foy (Senior

Forenan)

Figure from weekly

gsorap reporis.

Figuree taken from

the departmental

weekly serap repoxi
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PURPOSE OF THE MEETING

To consider the overall prospects for the

Lockheed Dept.

To review the savings copportunities identified

and analysed in the report. .

To decide what action should be taken in
each case

- Implementation

- Preparation work

- Testing on a small scale

To allocate the reguired actions to:-
- IHD Student
- Ind. Eng. Dept.

- Other Factory Depts. or Staff



SUBSTANTIAL CUPS IN MANPCWER WOULD BE NEEDED

TO ELIMINATE

=3

'HE LOCKHEED DEPARTMENT's IOSS

(1971 FIGURES)

£,000's
LABOUR (INC, £80,000 MAINT. LABOUR 498
MATERIALS . 85
MATNTENANCE MATERIALS 42
POWER 23
DIRECT COST SUB TOTAL 658
OVERHEEDS 270
TOTAT, COST 928
REVENUE 627
LOSS tyie “EZOL

|!
I

A cut of £214,000 in Direct Costs would suffice,
if overheads remain at ~41% of Direct Costs
-~ 43% cut in Manpower

OR 32.5% cut in all Direct Costs
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A PRELIMINARY ANALYSIS OF IMPROVEMENT OPPORTUNITIES
SUGGESTS "THAT A £214,000 P.A. COST REDUCTION IS NOT
COMPLETELY OUT OF THE QUESTION

OPPORTUNITIES ALREADY EVALUATED VALUE

4 with negative values 0
2 of a special tvpe reclassified 0
3 implementable at once ] “ £10,000
5 requiring further development £104,000
Ell4.Qgg
OPPORTUNITIES YET TO BE EVALUATED POSSIBLE
v B
- Spin-offs from evaluated projects £57, 000
- Current projects not included above £20,000
~ Defined ideas not yet evaluated £6,000
~ Undefined ideas £20,000
. £103,000
Total evaluated £114,000

Total not evaluated £103, Q00
GRAND TOTAL £217,0000
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THE MAIN OPPORTUNITIES ARKE:-

i LOSS MAKING TIDEAS:

Inspect all parts after moulding

B Inspect all Edgwick parts after moulding
C Run Edg.Peco. + Hydrason 3 shift male labour
D Eliminate the part finished stores

i i e G e PR ) e i e et NI W CGwey SR e e S g S| e e | i it i | e, ey e wmes Sewe

iEE TECHNICAL STRATEGY IDEAS:

E Compare comp. and inj. moulding

F Improve the production control system

_...—.-.-.--—...-....---.—._..._——.—-.__-._...—_.-.....-.—-.._-_-._._-...--——-._...-.—....—.

151§ LOW STEP-~UP COST IDEAS:

G Reduce the Edgwick cycle time
H Develop a program for the Barwell

I Improve the use of Technical Data

_--.-.—..—...-._.—-—-...-_——.—.—.—-....—.—-.—...—..-.—..-—.—.-..——._—.——-——-._--..--.-.-

Iv IDEAS REOQUIRING FURTHER DEVELOPMENT:

J Replace Hand-lathes by Auto-lathes
Inspect comp. parts during moulding
Improve inspection conditions

Change 16 comp.parts to Inj. parts

A -

Re-group the finishing Dept. into small units
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B COMPARE GOMPRESSION AND TNJECTION MOULDING

-~ Attempt to define limiting and optimum
operating conditions for both types of

moulding, at present and in the future.

= Providing information for future decision

making.
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THE PROJECT WOULD TNVOLVE EXAMINING:-

- The technigues at each stage of production
-~ Possibilities of automation

- Compound preparation

-~ Moulding parameters

- Development of machines

POSSIBLE "SPIN-OFFS"

1. Reduced labour force
2. Reduced maintenance costs

3. Reduced scrap costs
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Although the Project would provide the Company
with useful information, the fact that selling
price is on a "Cost Plus Basis" puts‘some of the
onus of research on Lockheed (A.P.)

- Also the Project will not in itself reduce the
loss of the Department.

-

RECOMMENDATION : That those parts of the Project

which could result in cost savings be researched

individually.



IMPROVE THE PRCDUCTION CONTROI, SYSTEM

BENEFITS

1. Reduction in W.I.P. Stocks

[\
.

Reduction in Planning Staff

3. Improved information system

4, Unevaluated benefits
Reduced scrap and lateness «
Improved machine utilisation
CONS.

1. Increased operator hostility arising from
tighter control, and increased rigidity of
the system. |

2. Cost of operator time to fill in the batch
cards

3. Cost of processing information



0 -

PRO'S v CON' S

TS EWe T P, £10, 000 1. Cost of time

i : to £ill in 'batch

Le7 ol

.+ 10% saving £1,000 g £500
2. Reduction in 2

Planning staff £1,000
3. Information @)

TOTAL £2 ,000 £500

NET SAVING ~£1,500 P.A,

RECOMMENDATION: In view of the operator unrest the

Project would be better left for evaluation at a

later date.
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Three of the opportunities have small set up costs

and could be implemented almost immediately.

These are:-—



G
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REDUCE THE EDGWICK CYCLE TIME RY 20%

NET SAVING “~£8,000 P.A.

MADE UP OF:

Reduced Edgwick labour cost ~~ £9,400 P.A.

ILLESS increased maintenance cost5ﬁ~l,§00 Pohs

ACTTION REQUIRED

Scrap and maintenance monitoring forms, to be

produced by J. Bainbridge.

-~ Technical Departments' research indicates
that all cycle times could be cut by 10 - 20%
- Some by up to 50%



H DEVELOF A PROGRAM FOR BARWELL PRODUCTION

NET SAVING ~~£1,9200 P.A,.

MADE UP OF

LABOUR ~"£2,100 P.A.

LESS MATERIALS-£190

ACTION REQUIRED
- Ppogram and forms to be develcped by J. Bainbridge

ané the Moulding Foremen

~ Monitor downtime after implementation.



I
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)

MAKE TEST DATA AVAILABLE TO MOULDING FOREMEN

NET SAVING ~£600 P.A.

MADE UP_OF
LABOUR . «£290
MATERIALS ~£310

ACTION REQUIRED

Develop technigues with moulding Foremen and Tech. Dept.

"LARGE POTENTIAL SPIN-OFFS"

1. Reduce scrap by improved test specification
2. Reduce scrap and improve productivity by better

press operaticen.



The remaining five opportunities require further
development before any decisions on implementation

can be taken.

These are:-



-

REPLACE 22 HAND LATHES BY © AUTO-LATHES

NET SAVING -£10,000 P.A. CAPITAL COST-£11,500

MADE UP_ OF

SAVING OF HAND-LATHE LABOUR £20,030 P.A.

LESS COST OF AUTO-LATHE LABOUR ~~£10,020 P.A.

ACTION REQUIRED “

Decide on type of auto-lathe by examination of various

types of lathes.

- Combine with this the present Ind. Eng. Hand-lathe

project.



-

Two opportunities involving Inspectors could be

tested on a small scale.

These are:-



~

K INSPECT A SAMPLE OF COMP. PARTS DURING MOULDING

* ESTIMATED BAVING »£16,000 P.A., *

MADE UP OF:-~

Reduction in Scrap costs ~~ £22,100 P.A.
Reducticn in Maintenance costs£9,200 P.A.

LESS Inspection Costs ~£15,250 P.A.

w

(* Depends on the effectiveness of the Inspectors).

ACTION REQUIRED

- Design a scheme cr methed of sample inspection,

ard if results indicate set up a team of Inspectors.



%

L IMPROVE THE INSPECTION CONDITIONS IN THE FINISHING

DEPARTMENT

ESTIMATED SAVING —~£10,000-P.A.*

MADE UP O

REDUCTION CF THE NUMBER OF INSPECTORS

(* Saving estimated on a 15% increase in inspector o/p)

ACTION REQUTIRED

- Test a small sample of Inspectors under various
conditions.
- If results indicate sufficient improvement,

investigate the cost of improvements.



4
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]

The two rémaining opportunities offer the largest

savings.

These are:-—
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M CONVERT 16 COMPRESSION MOULDS TO INJECTION MOULDS

*ESTIMATED SAVING »~£39,000 P.A.

CAPITAL COST - £30,000

MADE UP QOF:~-

REDUCED LABOUR _COSTS

REDUCED MAINTENANCE COSTS

ACTION REQUIRED

- Consultation with Lockheed on:-
- Acceptability
- Prices

- Supplying the moulds
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N DIVIDE THE FINISHING DEPARTMENT INTO SMALLER UNITS

ESTIMATED SAVING ~-£27.000 P.A.

MADE UP OF:-

REDUCTION IN FINISHING SCRAP COSTS
POSSIBLE SET UP COSTS ~£2,000

ACTION REQUIRED

- Evaluate the possibilities for isolation

"SPIN-OFFS"
- Follow up to the introduction of leading Hands
- Reduced movement of work

-~ Increased operator eff.
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SPIN-OFFS.COULD CONTRIBUTE ARBOUT £57,000 P.A.

HYPOTHESIS POSSIBLE VALUE
£.000° 5, PR
I Improve the use of technical data.
- Reduce scrap by 10% through better 10

test specification.

- Reduce moulding scrap by 10% by improved 10
press operation.

- Reduce press operators by 10% through 17

improved press speeds

J Replace hand-lathes by auto-lathes.
- Reduce finishing scrap for compression 7
parts from ~1/6 of good moulded parts
to ~ 1/2 of good moulded parts.
(as for injection, where most parts are
on auto-lathes). ’
Thus reducing compression scrap from

40% to 36%.

M Re-group the finishing department into
smaller units
- Improve output by 10% due to 13

higher moreale and less movement

£3 ¢
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A FURTHER £46,000 P.A.

POSSIBLE VALUE
£,000's, P.A.

CURRENT PROJECTS

Reduce inspectors by 1/3 by re-training 20

DEFINED IDEAS NOT YET EVALUATED

- Inspect more compound more thoroughly ?
- Train operators to inspect their own work ?
- TIncrease finishing machine utilisation by
better scheduling reducing finishing 6
operators by 10%.
UNDEFINED IDEAS
- Convert a further 12%% of compression 20

parts to injection

5 |
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Before deciding what resources can be allocated to the
implement ation and development of the eight specific
beneficial opportunities, some of the organizational

issues are highlighted and solutions proposed.

The profit improvement opportunity approach pursued bv

independent agents has both strengths and weaknesses

Strengths

1 Frees up thinking from usual constraints

2 Involves personnel concerned when discussing pros.
and cons.

3 Introduces a disciplined approach in guantifying pros

and cons in a systematic and rigorous way.

Weaknesses

1 Can count benefits twice
- e.g. improving inspection conditions and re-
training inspectors.

2 Can lead to misallocation of research effort, unless
co~ordinated. :
- e.g. auto-lathes and better hand-lathes.

3 can lead to poor high level planning, unless
communicated regularly to a sufficiently high level.
- e.g. possible premature closure of a department.

4 Can lead to operator or manager resistance unless

full involvement, understanding, and acceptance is

secured at the beginning.
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To remedy the weaknesses the following oxrganizational

changes are suggested

1 The responsibility for co~ordinating and for reviewing
progress on all profit improvement ideas frequently
should be allocated to the appropriate level, e.g.
product manager or department manager.

2 Firm targets for review frequency and stretching
ones for creativity, and for evaiuation and implementat-
ion time tablies should be set for the executive respons-
ible. :

3 All current projects affecting the department, in this
case Lockheed, should be listed end evaluated on the
above basis.

4 Full time or part time teams should be set up to carry
out the evaluation and implementation of the work.

5 The scale of experiments, the intention to increase
the security of the department by intro?ucing many
changes, and the implications for the number of men
to be employed necd to be discussed with the unions and
staff.

- It is usually possible to guarantee no redundancy
and that improvements are to be in effectiveness

rather than in men working harder.

- With these guarantees the unions may wish to con-
tribute ideas, watch experiments, or participate in

teams.

- At the least they should expect freguent progress

reports, and this is usually a sensible move.
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FIRST £100,000 ACTION NEEDED

L Reduction of Edg. cycle time
2 Barwell Programme —=—wJ:R.B.

2% Use of Tech, Data

4. Replace hand-~lathes by Auto-lathes —— IHD Eng.
5. Inspection of comp. parts Exp. +
S
6. Improve Inspection conds. Jdi.R.B.
T Replace comp. moulds by injection moulds.—
8. Re-group finishing dept. into smaller
units ~—> Team

SECOND £100, 000

9. Establish team for project evaluation



APPENDIX C

A COMPARATIVE ANALYSIS OF THE LOCKHEED

DEPARTMENT!'S ACCOUNTING RATIOS.

Submitted by ; Mr.J.R.Bainbridge I.H.D, Student.

Submitted to : Mr.J.M.Lawrie Produvct Manager,
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COMPABATIVE ANALYSIS OF T4 LOCKHEED DEFARTHENT'S ACCOUNTING RATICS

Aim of the levort

To produce the accounting ratios of the Lockheed Department and compare
them with those produced by the Centre for Interfirm Comparison, and also the
Girling Department. The report will alse provice a basis fer future

evaluation of Departmental progress.

I'rocedure
-

Using the definitions for various ratios-as outlined in the Interfirm
Comparison Report (1971) the eguivalent ratios were calculated for the

Lockheed and Girling Departments.

These results were then tabulated along with the Median Value, and
values for firms Nos. 10 and 17 from the Interfirm Comparisen Report.
(Firm 13 being Dunlop, G.R.G. Division, and Tirm 10 supplying €0, of it's sales
to the Automotive Industry, and having a sales turnover in a similar range to

Loclktheed) o

Conclusions

4 detailed examination of the ratios can be found in the appendix. The °

main conclusions were as follows:i-

1. = The Department is running at a loss and the twe ways of affecting a

change on the profit/less mergin are:-

1.1. ITnereaze the sellino price, to produce an increased sales revenue for

the same production costs.

1.2. 2educe the total production costs of goods sold.

As can be seen from the appendix it is likely that a combinaticn of both

1.1. and 1.2. will be recunired to rectify the situaticn.

A reduction in total production costs could be achieved by reducing the
following.
1.3.1 Direct tiaterial Cests
L3.
L5.

Direct Labeour Costs

1
2

1
AW |

Production overheads cspecially A. Faintenance Costs Do Indirect Labour Costs

All these reductions should be considered important Departmental objectives.

Continued P



Conclusions (Continued) n

2. Management of Departmental Assets is not good, and consideraticn should
be given to reducing stociks, and "Other assets! in the FPixed Asset

total.
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AFFENDIX A

Comments on Lockheozd Accounting .atios

The following is an exanination of 1971 ficures, which will then be

as a basis of evalunation of Departmental progress.

Return on Cperating iAssets

Ratio 1 relates the achievement of Management to the resources
available to thems Since there is a negative value for ratio 1, this

indicates that resources have not been used profitablye ™

The result of ratic 1 of - (1.8 is a cembination of ratios 2.1 ard
4

1+

w2 2.1 is a profit/loss margin on sales of=51.95. 2.2 is a rate of
asset turncver of 1.20 times per year.
So there is a negative profit margin and an asset turnover rate below

the median.

Departmental Costs (as a © of Sales)

The ficures in this section are res;onsible for determining the

profit/loss margin.
L]

In the lLockheed Department the loss margin of 51.99 is a direct
result of total production costs running at 1:0.5"« The other
Departmental Costs in this section being at approximately the quoted
median value.

This fotal production cost is almost double the cuoted median and

o !

Girling values of 7¢.%. and 71./5" respectively.

Production Costs (as &% of Sales)

The high procuction costs can be attributed to the high production
laboury and production overhead costs. These wiil be exauined in detail

in thig section.

Direct Materials Cost

Although the ratio 4.1 is low compared with the quoted median, at

1%.8" the Lockheed value is more than double that of Girling.

Continued .
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APPENDIY A (Continued)

Lk.2, Production Labour Costs

The high preduction labour ratio (%.2) for Lockheed is one of two

major causes of the Departrmental loss. The value of 53«3 is almost

two and a half times the median and Girling value.

Breaking this dowm further; the value of cost per direct operctive
(Le2.1) at £1,4380 is almost twice the median value and higher than the

Girling value.

One interpretation of these facts is that in 1971 lockheced was
-
Lo! overstaffed compared to Girling, and fas paying direct operatives

229" nores
(1, Talzing FProduction Labour Costs as a * of sales in 1971 the ratio for
Lockheed : Girling was 53.3 : 22,0 = 2,22:1

i.es Taking the Girling value as the mean,lockheed costs exceed the mean

by 142,
.
2a Comparing the cost per direct operative in 1¢71 the ratio of Locikheced :

. - 1 ¥
Girling was 1,438 : 1,174 = 1,22 3}

j.c. Direct operatives in Lockheed cost-=22 more than Girling
Therefore Lockheed production labour costs excess above Girling is

caused by hicher direct operative costs and ovorstaffing),
L]
Also the value added, per direct coperative, and per production
enployee is only 3/5 of the value achieved 'y Girling.

Ratio L+2.%, shows the low degree of capital intensity of the
Locltheed Department compared with the median, unfortunately results are

not available for Girling.

Finally the level of supervision is well below the quoted median value,
but since it is almost equal to that of Girling, this becomes difficult to

evaluate.

Froduction Overheads

at

The result for this ratio for Lockheed is 73.%", compared with a
n o et -

quoted mean value of 22,7 or 46,5 for Girling. This ratio is therefore

the second major factor responsible for producing a Departmental loss.

Continued PR
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AFPEHEIN A (Continued)

Production Cverheads (Continued)

Thus breaking this ratio down further and making a direct compariszon

between Locitheed and Girling, we can s¢e from the table that the

following lLoclkheed ratios:

1« 1Indirecet Labour (L.3.2.)

2. Maintenance (he5.5.)
3. Depreciation (43344,)

are all avnproximately double those for Girling.

(Note - the Depreciaticn fipures for lockheed and Girling can not be
-
conpared with the cueted mean, since they contain extra figures for

Puildings, Fixtures and Fittings etc.)

- . 0 - ) " ar
Finally if, as in the Interfirm Comparison Report, the Maintenance
costs are included in ratio 4,3.5., then other production overheads for

Lockheed become almost two and a half times the quoted median.

Gpercting Assets (per £1,000's of Salces)

The lLockheed values for total and fixed assets are hicher than the

uoted median, while current assets are below the quoted valuee.
q 3 i

Further cxamination of fixed asset ratios (5.3} shows the value of
land and buildings 5.3.1. to be below the median while nlant and

machinery and especially other fixed assets 5.3.3. are very much higher

than the median.

Both stocks and debtors ratios for current assets compar

favourably with the median values.

However, it is to be noted that a reduction in fixed assets i.e.
“other fixed asscts.espepially, although having a beneficial effect on
ratic 1, does not directly affect the profit/loss margin. Ilence it
would be possible to improve asset turnover, without altering the

Departnental profit margine.

Finally it is of interest that in fixed asset ccnsideration, it

was found that the values of sales, and value added per sq. ft. were hicher

for Lockheed than the quoted mean. or Girling.
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Chancos required to achieve accentable values for

Important Accounting ‘iatjos

8 Operating Frofit/Total Sales () (Z2.1.)

Assuming a target value for the ratio of +10°, Lockheed value

171 == 519,

Assuming an increase in 5ales Revenue of 257, and taking
Departmental Costs as in '71

Then the loss = £147,000

- 18.8¢

and ratio 2.1

H

Hence a target value of + 10 is only ‘likely to be reacted by
a 'reascnable' increase in Sales Rlevenue, combined with a decrease

in Departmental Costs.

=

Assuming Departmental fixed costs remain agproximately constant.

Then the fellowing combinations are required to achieve the target.

Decrease in

Increase in Sales 4
A. Dept. Cost B. Dept. Variable
250 2k, 33058
20 ;b 39
15 30.2% 41,64
10:! 5% 5 L6, 20!
5 3640 508¢

If Departmental costs remain constant then:
a) an inercase in sales of 48.2 would achieve a 'Break-cven!
situation
b) an increase in sales of 62.7 would produce a value of 10 for
ratio Z.1.
Hence we can see from the table that large reductions in
Departmental variable costs will be required. These reductions would
be cbtained by a reduction of the following:

¢ of Total Variable Cosis

1. Direct Materials ) 2.8 )
2., Direct Labour 48.8° ) 93,70 of total
3« Indirect Labour 1355 ).. Variable Costs
Lk, l}aintenance 18.10 )

Continucd
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Total Sales/Cperating Assets (2.2.)

Median Value = 1.36
Lockheed Value '71 = 1,20

Then taking the median value as the target the fvllowing figures are

required:

increase in Sales . Value of isset to Give the ledian
508 - £484%,000 = fall of £39,000
104 ~ £507,000 = fall of«£16,000
155 - £531,000 = increase of £8,000
2008 ~£554 ,000 = increase of £31,000
255 ~£575,000 = increase of £52,000

i.es If the total assets remain at = 2523,000, then an increase in
Sales revenue of Av13 is required to obtain the median value for

PAtio D2
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Limitations of the Rerort

The main source of limitation of accuracy is the valuation of

Fixed costs. The figures used, these shevn in the appendix, were the

plan figures for 1972, based on 1971 costs. The main weakness of these
figures is in the brealidown inte the varicus categories. This then means

that the accuracy of ratios 3.3+, 3eltey Le3ile, 463444, and he3.5. are in

acme doubt. However, the overall total can be assuned to be substantially

correct and o the major ratios can he assumed to be accurate.

JEB/ACD

6.9.72
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DEPARTMENTAL ACCOUNTING FIGURES FOR 1971

1. DEPARTHMENTAL PROFITS

LOCKHEED ~ £302,500

GIRLING £ 80,500

Ze DEPARTHENTAL SALES

LOCKHEED £627 ,000

GIRNLING £466,000

2o DERARTMENTAL COSTS

LOCKHEED -  £929,500

GIRLING £385,500
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8.1 DEPARTMENTAL VARIABLE C

0STS.

DIRECT MATERIALS
DIRECT LABOUR

INSPECTION LABOUR

IND., PROD. LABOUR

IND. INSP. LABOUR

NAT. INSURANCE
GRAD. PENSION
HOLIDAY PAY

EMP. LIAB, INSURANCE

STORES Etc.
POWER
HEAT AND STLAM

WATER

PLANT MAINRT.

MOULD MAINT. ~ MATERTIALS

- LABOUR

TOTAL

MATERTALS

LABOUR

LOCKHFED
i 5

£86,300

£229,536

£57,7T1

£50,735
£27,401

£17,256
£8,376
£27,065

£1,782

£2%,827
£11,868
£8,920

£2,469

£34,281
£65,724
£7,276

£14,778

£675,388

GIRLIIG
A

£28,123

£71,212

£18,458

£26,602

£8,323

£4,757
£3,126
£9,304
£487
£5,878
£10,362
£4,134
£581
£5,693

£23,840

£47

£13,429



&.2 DEPARTMENTAL FIXED COSTS.

LOCKHEED GIRLING
i 1 b i I8
A FIXED MANAGEMENT COSTS.
MANAGEMENT £47,147 _ £25,991
SITE £8,670 £6,190
PERSONNEL £16,473 £11,720
ADMIN. EXPENSES £3,700 2 £2,640
STORES £5,530 £920
IND. ENG. £10,480 £7,800
TECHNICAL | £13,080 £9,350
DIV. COST £15,440 £13,650
WORKS ACCOUNTING £10,000 £7,920
MILL EXPENSES ( ALLOC. ) £9,968 £3,150
£140,488 : £82,911
SALES £10,059 £6,892
DIV, EXPENSES £9,700 £6,900
ADVERTISING £1,050 £750
£21,009 £14,542
B. FIXED COSTS.
ALTERATIONS £1,000 £1,500
AMMORTISATION OF FIX. ASS. £5,514 £297
DEPRECIATION £74,361 £26,000
SECURITY £1,403 - £190
INSURANCE £2,200 £1,550
ALLOC, MILL FIXED COSTS £3,886 £T,688
RATES 51,135 £7,110

TOTAL £255,696 £141,788



B.

6.3 SUMMARY OF ASSETS.

Ca
e

CURRENT ASSETS.

STOCKS

DEBTORS

CREDITORS

CURRENT ASSETS.

LAND and BUILDINGS
PLANT and MACHINERY
GENERAL

MOULDS

MILL

LEASES

TOTAL: OPERATING ASSETS.

LOCKHEED

it

£95,000

£182,000

£96,000 )

GIRLING

n

£44,000

£1135,000

(£34,000)

£179,000 (£277,000) £123,000 (£157,000)

£90,000
5157,000
£22,000
£45,000
£18,000
£4,000 _

£341,000

£520,000 (£618,000)

£119,000

£9,000

£8,000

£1,000

£137,000

£260,000 (£294,000)
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APPENDIX 'D?

Details of Estimated Savines of

Implementation Projeets in the
j_ i)

Profit Imnrovement Procranme,

Details of the Programume,

The G antt Activity Chart.



APPERDIX D! -~ (1)

i. As evaluvated in Appendix 'A%,

2,3,2,5,04 = These five projects wvere divided into two sections,
those concerning auto=-lathes, and those concerning

hand lathese.

A. Auto-Lathes
There were four interrclated projects on 'autos! namely
numbers 2,3,5 and 6,
In broad terms the output of the section was to be incrceased,
end sustained by the introduction of new work and an incentive schemes,
The evaluation of these projecis was covered in a general fashion

as follows &~

PROS.

1. The ontput of the auto-lathe section will be increased,
2¢ The total labour costs of the section will be reduced,
3« The transfer of parts from hand lethes will reduce the mumher

of hand lathe operztors.

Facts Requirsd.

1.1. Present output from the section = 69,400 parts per day from
three men working three machines for 26 hours.

1s2s1.Under new incentive conditions with one man operating four machines
the output from three men working 24 hours would rise to approx.
157,000 parts per day,

The estimated increase in output results from $-

(i) TInereasing the number of muchines operated from 3 to b,
(ii) JTncreasing the speed of operation of the machine from approx,

960 parts per hour to approxe 1,640 parts per bour,

(These figures were produced jointly by the author and

Indusirial Engincering Department),
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-
1.2.2, However it was estimated that sufficient work could only be
found to sustain two shift working.
i.e. The estimated cutput under ncw conditions would be

approx, 105,000 parts per day,

2ela Present labour costs of the =section are three men @ £2,100 ps.a.
= £6|30q p.ﬁ. -
22 Labour cost of proposed section would be two (2) men @ £2,100 peas

= £’t,2’10 Pefla

2:30 Reduction in labour costs = £2.100 n.a.
5% From fioures in 1.2,2: the through put of the hand lathe section could

be reduced by approx, 35,000 parts per day (105,000 - 69,h00),

252, The average output from the hand lathe section is approx. 100,000

parts per day from 1€ operators, i.c, approx. 5,500 parts per day
L}
per operator under the existing incentive conditions. However,; the
Industrial Engineering Department have estinated that on completion
of the auto lathe projects the inecentive scheme will have bcen
introduced on the hand lathe section, and therefore the output is
likely to be approx. 7,800 parts per day per operator, Therefore
the saving in female lathe operatives is likely te be & operators

(& x 7,800 = 31,200 parts).,

Note: Evaluation in this way eliminatesthe possible double counting

of savings.

Bele The average cost of a femuale hand lathe operator = £1,350 p.a,.

Zal, Therefore the cost saving = £5,400 p,a,

Total savinas = £2,100 + £5.400 n.as = £7,.500 paas.
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CONS

1. The averadqe waces paid to the auto-lathe operators will increase

under the new incentive conditions.

?s Costs will be incurred in improving the auto-lathes.

Facts required,

1.1. Under the conditions of the new incentive scheme, it has been
calculated that the earnings of the aute-lathe operators will

rise by approximately 25%. i,e, approx. £500,

142 Therefore the wages paid to the aute=lathe section will increase

by approximately £1,000 p.a. (.2 x £500) under incentive conditions,

Cost of increased wvaages resultine frorm the ineentive scheme

£
= ‘\-1 ’000 Nela

2. The Process Engineer responsible for the improvements projects

estimated the const of improvine the machines at apnrox, £100,
i " L l A

B, Hand Lathe Projects,

There were three interrelated projects for hand lathes, namely
mmbers 4, 5 and €,

As mentioned in Chapter 9 three new double cut lathes had been
purchesed, an incentive scheme was required for them, andin view

of this requirement it was decided to cover all hand lathes with a
new incentive scheme. The 3 old double cut lathes were being
improved to standard of thie new machines, so that they could be
covered by the same incentive scheme.

Again the evaluation was performed in a general fashion as follows

PROS. .

1s The output of the section will be sustained vwith a reduced labour

force, thercfore at a reduced cost,

-



APPENDIX ‘Dt (L),

Facte reguired.

4.1« Present output from the section is as follows 13
Total output = approx. 08,000 parts per day from 12 single
cut,; 3 old double cut and 3 new double cut ‘hand lathes (Some
dotble cut work being performed as two single cut operations

on hand lathes),

Average output figures on @
(i) Single cut lathes approx. 5,600 parts per day.

(ii) Double cut lathes approxe. 5,100 parts per day.

1.2 The incentive scheme will increase the output per machine by

s
approx, 0%,

1¢3. To sustain the schedule of 98,000 parts per cay the following
manning will be required under incentive conditions 3
7 single cut lathes @ approx. 7,000 parts per day.
6 double cut lathes @ approxe. 7,200 paris per day.
1.4e Therefore the manning levels should be reduced by 5 operators.
.

1+5¢ The average cost of a hand lathe operative is £1,700 pe.as

1.60 The total saving frominplementation c¢f the scheme = £6,500 pias

CCNS

1s The introduction of an incentive scheme may result in an increase

in operators wages.

2. The cost of improving the old double cut lathes, and provision of

various small pieces of eguipment for the incentive schemes
) quig

Facts Reguired,

1 Industrial Engincering Department have calculated that existing
rates are sufficiently 'slack! to allow the introducticn of the
schene without an increase in earnings. This has been provigionally

confirmed with unien representatives,
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2.1e The cost of improving tlie old double cut lathes has heen estimated by the

Engineering Department at £205.

1)
I3

« The cost of providing the additional equipment has been estimated by

the PP'rocess Engincering Department at £500,

Therefore the total net saving = £6,500 p.a.

(with a capital expenditure of £755).

Finally the total effect of both zuto and hand lathe projects reduces the
manning in the hand lathe section by 9 operstorse At present in the section,
there is one leading hand responsible for cach 6 operators, therefore

we have a further saving, that of the cost of a leading hand namely

£2‘000 P+Qe

The total net saving of the 5 vrojects is £15,000 p.a.

(Estinated capital expenditure £865),
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8. Desion and implementation eof an incentive scheme for cord

production on tive Barweil,

Estimated Savinas 3§ £35,000 n,a,

MOS

1. Reduction of the total labenr cost of the Barvell section.

Facts reguired.

1.1, TPresent working of the section is 2 men per 8 hour shift
workirg 3 shifts per day, i.e. 240 man hours per week, plus

up to 30 man hours overtime per week,

1.2. Proposed working of the section under incentive condition would
be 2 men per 10 hour shift werking 2 shifts per day, j.e. 200

man hours per week, with no further overtine.

1.3+ Therefore, it is anticipated that savings would amount to
approx, 70 man hours per week.

.

1.4¢ Average wages paid in the scction are approximately £110 per hour,

145 Thercfore the total savings are equal to £1,10 x 70 x 48 (veecks

pea) = £3,680 n.a.

CONS

1. Increase in individual earnings of the remaining worliers,

Facts required,

1.1« 7The shift allovance for operatives working a two 10=hour shift
system was lilkely to be higher than the existing allowance,.

1.2, The average cornings calculated on an expected agreed scheme could

increase earnings by up to 5% depending on the mix of the worke

1¢3s In all the Indusirial Enginpering Pepartment has calculated that the
earnings of individual cperatives eould rise by £3,50 per veeks But

this figure would depend on the outcome of negotiations with the unions.
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1.4e Thorefore the estimated total cost of inecreased earnings

resulting"from the scheme =
L (operators) x £3.50 x 48 = £672 peas

The estimated net =zavinos nf the proiect is

£3,000 pea. (£3,600 - £672),

10, Elimination of the Stomino and Drillina Section,

Estimated saving (approx) @ £3,000 p.a.

An initial attempt at evaluating this project indicated that an

exact evaluation would be extremely time consurming. There were

approx. 70 different parts of varying schedules requiring either stoning
or drilling operations. However, 14 of thesge parts accounted for 70%
of the total viork load of the section.

Therefore after discussicns with the Senior Process Engineer, it hecame
apparent that the section would not bhe eliminated totally. lMore

realistically the work force would be reduced by approximately two thirds.

PROS.

1. Reduction in labour costs,.

Facts reguired.

14¢1s Present labour situation in the section:

6 female operators ecarning approxXe £1,h50 Pe.2s each,

142, Anticipated situation (Two thirds reduction) 1

2 female operators also earning approx. £1,450 p.a. each,

1¢3s Estimated labour saving = £5,800 p.a,

is The costs of eliminating the stoning and drilling operation,

Facts required.

1. Most of the 1% perts under initial consideration appeared to be

undergoing the operations because of deterioration in the moulds,
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Therefore it was anticipated that this would be largely a
mould refurbishment project. Without detailed investigation a
Tigure of £200 per part was estimated as the cost of

refurbishment.

Total cost = £2 800 pea,

(This was assumed to be an anmial cost since it was assumed that

the improvements mzt he maintained).

11, Replace Lige €O in the Vheelabrator with Lig. N_

=

Estinated Savines = 2140 p.a,

rros

1. Savings in operator labour costs.

2, Savings in material costs,.

3« Savings in maintenance costs.

Facts required,

1. Labhcur savinags

Taking one operator working a 42 hour week as the basis

for the operator labour =savings.

Note:~ No firm commitment con be given by production controel
as to the number of batches to be processed, so savings

may be greater than estimated.

1.1, Saving in operator time as a result of reducing the procecss

time by use of Lige. N2
- Operators dayv = & hours with a Rest Allowance of approx. 120%.

i.2s 2 total production time of 7 hours,
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APPENDIX it (9)

Lig. CO_ cycle = Av, machine cycle time (51 minutes),
. s i

e

Load/unlond time (1 minute)

6} mins/cveie.
in 7 hrs. approx. 65 batches are processed,

Initial trials have indicated that the Liq. N, process will
-

produce a cycle 15% shorter than Lig. o, .
e

i.o a saving of 18 x 65 x 5% minutes per day
100

= 51 minutes per dav = 17 hrs. per month,

Spin-off labour savingss

The use of Lig. N, should reduce the monthly defrost operation
=
from approxe. 6 hours to 3 hours,.

i.es A labour saving of % hours per month,

The use of Lig. N_ will also reduce the "start-up"/Ycooledown"

)

peried, This period normally lasts %+ hours par weck and should
¥ ¥ b, AL i
be reduced to appreximately 15 minutes.

i.¢s A labour savino of 12 hours per month,

The total operator labour saving = 32 hours per month @
approXe £0,72 per hour,

= £27% per month,

Savines in material costs

The cost of Liq. CO_ required te process a batch of work 22.82p,

The cost of Lig.M_ reguired to process a batch of work
] -~ 3 i

L

21920,
(The=e Tigures were obtained from a report produced by Air Products Ltd).
On the assmmption that 65 bLatches are processed each daye.

The total saving in refricerant costs

= 65 % 0,9p, > 20 = £11,70 per month
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B.ke1s Due to expected reductions in condensation the amcunt of
absorbent material uvsed durino the monthly defrost operation

will be reduced froem 2 hags to 1 bag « (Ustimated by Ena.Dept).

Saving 1 baa of !Sorbh-oil! = £2,850 ner month,

8.5 Total material savings = £14,20 per month =
Ze Savinags in maintonance cogts

The Engineering Department have estimated that reduced

L5
L
ra
-

condensation will reduce the engineering time spent clearing

sticking valves.,

Estinated savine in onaincerine labovr = & hrs per month,

L2
e

» The fact that Lig.N, is a non-toxic gas will also mcan that when an
engineer enters the freezing cahinet, there will be no need to

provide a second engincer for safety reasons,

Fstimated soving in encineering lobour & & hrs, per month.

3¢3.1 The average cost to the Lockhecd Department of Engincering labour

is £2.00 per hour,

F.5:2 The total neintenance savinas = £24 ver nonth,

Therefore the total savings are £23 & £14.20 4+ 24 = £61.00 per month.,

i

CONS

T Cost of renting a liguid nitrogen sterage tank.

2% Cost of installing the tank.

Facts Neoguired,

(e he rental charge for a Liq.Hq tank = £650 per month,

1«2, .There is no rental charge for the existing Liq.CO, tank as it is
owned by the company, indeed it could be sold to cover the cost

of installation of the rented tank.s

21 Bstimated costs of installation of Liq.N_ tank = £350, (This may be
recovered see 1.2, above).

Total Cogt = £50 pcr month

1

Estimated Net Saving = £61.20 = £50 por months, = £150 p.a,
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Desion and imnlement an incentive for the Rdavicks follovinog

the complotion of prodects 43 and 1h,

Estimated Savinas 1 £15,.900 n.a.

PROS,

The total number of operatives and thersfore the total labour costs

of the edaowick section will be veduced.

Facte Required. .

1e1e Present situntion ¢

37 male direct operatives employed at a cost of £1,900 p.a.

In addition the section has :

ie 3 relief opcrators earning the average of the scction,
fies £1,9000 p.a,

iis 9 leading hands, who set-up the nmachines.

1.2. Anticipated situation under incentive conditions, (although the

Schene has not heen finalised).

21 male direct operators emploved at the same average

coste, (plus the additional labour as ahove),

1.3+ Therefore the estimated saving in labour costs = 9 x £1,900 p.a.

= £17,700 p.a,

CONS
e
Operators earnings may rise as a result of the incentive schene,

The scheme will reguire the machines to be moved to allow 1 man the

-

facility to cperate 3 machines.

Facts Reguired.

1.

The Industrial Engincer responsible for producing and implementing the

each,

scheme felt sure that it would be intioduced without increase in earnings,

The cost of moving the machines was likely to he approx, £3,000, but the

final eost will depend upon the details of the finalised scheme, Also
it was possible that this work would be performed on the departments
maintenance budget so that it would not necessarily be considered as

capital expenditure,
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Therefore in view of the above, and the celemant of doubt ahout
the exact labour savings,wvhicly could net be evaluated until the

scheme was nearer finalisalion thie cavings were estimated at approx. £15,000 n,a,

22, Inwvestinate the pogsibilities for rearoupina the Minishina Department

into smaller units ~ (as evaluated in Appendix (A).Estimated Savinas = £27.000 p,

23, Investioate the nossibilities of replacing cardboard pacliing cases

with polvthene baans,

{ L g ] =
Sovinos 3 £3550 Dpeay

PROS,

1+ Savings in the cost of packaging materials.

Facts Nequired,

1.1« Cost of existing packaging materials. The Buying Department records
indicate the annual usage of materials as @

(1) 5,000 12" x 12" x 12" Loxes @ £48,82 per 1,000 = £229
(ii) 40,000 18" x 18" x 12" boxes @ £94%,80 per 1,000 = £3,702

= £4,001 peas

1.2, Cost of polythene bags to replace the boxes (Estimated by the
BDuying Departnent).,

(i) 15,000 24" x 24" bags @ £12 per 1,000 bags = £120 p.a.

(i

i) 160,000, 32" x 30" bags @ £21,80 per 1,000 bags = £3,490 p.a.

= .‘:"aﬁ'?f\. Tels

1.3, Estimated saving = £h,001 « £3,670 = £351

CONS

1. The customer may not agres to parts being supplied in pelythene bags.

Facts Reguired,

1. Having established that savings are attainable the customer must now

be anproached,
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APPENDIX E =

MONTHLY SCHEDULES AT 1971 AND 1973 PRICES




B ~  BOOIS

Part No. | Type Selling |MNthly. Sa Mthly. | Suzles
of Part.f TYrice Sched, Y Sched, | Value of
Per 100 { Papts, S Parts. | Sched,
1071 (£).{1971., 1¢ 1973. {1973 (&)
112 S 1,175 2,200 5,200 61
131 S 1.020 | 49,000 32,000 326
132 B 1.845 2,000 1,500 27
212 S 1.383 2,400 2,400 33
252 B 5,910 800 | y b
260 B 5.191 500 1,400 73
332 B 1,677 10,000 10,000 168
400 S 1,404 3,500 5,000 70
4357 B 5581 8,000 9,000 322
539 S 1,760 | 10,000 6,000 107
544 3 7.960 - 1 3]
563 S 4.070 - 8,500 346
586 S 0.956 - '] 15,000 143
588 S 1.037 | 32,000 20,000 207
678 S 45,010 100 - -
698 S 4.987 7,000 14,000 698
750 s 5,025 500, 200 18
921 “B,. | 30.000 100 1.00 30
928 B 60.000 20 20 12
1277 5 1.314 1 o,ood 2,200 29
1668 B 1.640 1,200 800 13
1671 B 6.357 6C0O 400 25
| 2759 B 6.300 - 500 %2
2762 S 1.747 13,000 10, 00¢ 175
3008 S 1.483 2,500 34000 44
KEY S5 - SBALS
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Part No. Tvpe Selling {Mthly, Sales Mthly. | Szles
of Part.] Price Sched, Value. of Sched, | Value of
Per 100 Parts, Sched. Parts, | Sched,
1071 (£).11971. 1971 (£) | 1973. | 1973 (£)

%030 B 23,820 200 71 500 119
3590 S 1.984 1,000 20 1,300 26
5632 B 6,480 - - 250 i6
6042 S 8,700 2,000 164 2,500 205
6935 8 9.6%0 500 48 300 29
8617 S 18,205 200 36 4 -
6331 S 2,552 700 18 1,000 26
8872 S 3,086 500 15 2,500 T
9503 S 2.162 2,500 76 1,000 22
9913 S 2.580 200 5 100 3
9964 S 8,020 150 12 . =
10220 S 1.908 400 8 2,000 38
10799 S 2.141 13,000 278 ‘| 20,000 428
12046 5 1,613 | 12,000 194 5,000 21
12493 B 12.3 - - - 4
12822 - 1.980 2,500 50 %, 000 59
14562 S 1,951 13,000 258 11,500 224
15262 S 5.325 300 16 ; -
19856 B 326302 20 6 20 6
21096 S 2.428 2,000‘ 49 - A
21740 B 18,740 - - 1,000 187
22309 5 2.660 | 12,000 319 11,0C0 293
22955 B 12,712 - - 300 %8
23372. 5 11:5170 100 14 50 €
24950 S 1.161 10,000 | 116 10,000 116
24951 S 18.022 - - 150 27




st

Part Yo. Type Selling | kthiy, Sales Mthly,., | Sales
of Part.] Price Sched. Vaiue of | Sched. { Value of
Per 100 |[Pants, Sched. Parts. | Sched,
1971 (£).{1971. 1971 (£) | 1973, [ 1973 (&)
24953 S 6,400 300 16 400 26
24959 B 25.112 - - - -
24950 B 34,225 200 63 - -
24961 B 7.020 500 35 800 56
24972 B 13,337 - - 300 40
24975 B 18,350 100 18 - =
24978 B 9,940 700 70 500 50
24990 B 30,725 - - 50 15
24995 B 21.250 700 64 800 170
25000 S 4,348 2000 130 & 2
25003 S 10,800 400 43 % -
25004 s 10,720 300 32 - -
25014 S 50290 - - 1000 53
25228 SRt 25,100 4C0 100 50 13
25387 S 2,236 - - 300 T
25514 S 1.099 - -~ $000 99
25825 S 2.450 2200 54 2500 61
27088 B 28,954 2C0 76 50 19
27517 s 11,180 - 2 1000 112
27520 S 1.351 4000 '54 o "
27522 S 2.678 - - 2000 54
27525 S 1.656 1400 23 2000 33
27526 S 1,001 100000 | 1001 125000 1251
27676 S 5.380 300 16 300 16
27678 S 1.528 - - 1200 18
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Part No. | Typ Selling | Nthly. Sales Mthly. { Sales

Price Schad, Value o Sched. | Value o

rer 1CC Parts, Sched Parts, | Schad,

1971 (£).11971. 1971 {£) | 1973. |1973 (&)
27867 1.528 12000 531 18000 275
279717 1.659 2300 58 200 33
23112 1,353 2600 35 3000 41
28780 27.254 200 55 i =
29578 2.210 3500 77 4500 9%
29621 214200 - - 400 85
29670 8,141 2500 | 204 2800 | 228
29779 4.354 1800 78 2000 87
3063%2 8.450 - - 1000 85
30832 7.070 200 4 200 14
30849 N4 200 - - _
%1010 8.272 800 66 1000 83
%1118 0.750 17700 1327 60000 | 2700
31176 1711 2500 43 2500 428
%1250 1.399 1600 22 2500 35
%1329 N/;; 600 - - -
%2168 11,640 1000 116 500 Sé
32296 2.996 700 21 1600 48
32548 6.145 100 -6 - -
%2610 0.825 15000 1&4 16000 83
33748 8,010 4000 320 1200 96
33427 1.726 56000 | 967 66000 1139
33743 3.288 4000 131 8000 263%
34889 11.562 900 14 1500 173
35415 50.400 600 .| %02 1000 504
37121 6.140 200 12 o -




Part No. Typs. Selling |{lthly. Sales ¥thly. | Sales
af Paxrt.] Price y Sched, Value of | Sched. | Value of
Per 100 ¢ Parts, Sched. Parts, | Sched,
1971 (£).11971. 1971 () | 1973. | 1973 (&)
37574 5 1,738 88000 1529 - =
37741 B 38.25%0 - - 250 96
%8182 B Vet 9000 118 3800 50
38253 B 2.673% 11000 294 - =
58539 S 7.50 - - 13500 1013
38545 S 6.150 300 i8 - -
39057 B 22500 | 700 | 157 500 66
29%25 B 2,054 1200 25 2500 57
30558 N/A 300 - = -
39508 B 4.440 300 ¢ - -
39509 S 2,220 400 g - o
80416 B 4455 13000 | 588 9500 425
81110 B 27,80 200 | 111 - *
39994 B 0913 T78C00 T12 36000 340
81124 3 1.0828 T2C00 783 110000 1137
B1766 5 2.111 1000 22 29000 44
81791 B 28,111 100 28 - =
82482 B 6.432 - = 150 10
825736 S 22.176 50 11 .400 59
8%913 S 1.013 26000 263% 26000 263
83173 S 1 .65 600 10 1200 20
84900 B 8,956 200 18 10C0 gc
85422 B 1,171 50000 .| 585 - -
87071 S 0.850 185000 1572 210000 1785
87143 S 2.541 5000 127 12000 305




Part No. | Type Selling |MNthly. | Sal.s Mthly. | Sules
of Part.] Price { Sched, Value of | Sched. | Value
Per 100 | Parts, Sched. Parts. {Sched,
1971 (£).11974. 1974 (L) | 1973, |[1973 (£
87227 S 18.%32 200 37 - -
87366 3 1.811 | 48000 869 30000 543
87439 B 1.697 2700 46 3500 59
89576 B 1.683 = - 2000 %4
90258 B 2,700 100 7 - 100 27
90598 s 0.721 1000 7 15000 108
92130 s 6.350 50 3 e o
92328 S 1.885 1000 18 300 s
93871 3 9.100 = - 3000 273
94713 5 2,365 750 18 350 828
9755 S 3,954 600 | 24 200 8
97913 S 6,280 100 6 - -
97914 S 6,260 100 6 T - -
98796 B 4,653 500 23 15C0 70
99268 B 1,680 31000 | 521 35000 588
100%41 S 0.846 60000 | 508 35000 296
101546 5 14140 30000 | 342 38000 473
102509 S 0.796 37000 | 2523 40000 350
102965 S 7.280 100 | 29 300 22
104€71 s 5,358 100 | 43 500 32
105671 B 5,920 200 12 1400 83
106213 S 26,100 600 | 157 1000 261
106646 B 3.222 300 10 1300 42
107126 s 0.822 |100000 | 892 64000 571
108128 S 1.014 37000 | 375 34000 345
109826 S 1.391 12000 | 167 8000 111
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Part No. Type Selling | MNthly, Sales Mthly. | Szles
of Part.] Price Sched, Vaiue of | Sched., | Value of
Per 100 Parts, Sched, Parts. { Sched,
1071 (£).|1971. 1971 (£) | 1973. 1973 (&)
109827 S 1,033 130000 | 1343 - -
109828 S 2.050 - - - -
102964 S 29,202 100 29 - -
109229 3 5.560 400 22 100 6
109831 S 5,700 . 200 11 700 40
109833 S 5.420 500. 27 1000 54
109882 S 1,919 | %000 56 4000 7
110126 5 44,700 300 134 - -
112273 7.620 50 4 - -
112536 B 6.030 400 24 200 12
113160 3 %050 - - - -
3667-438 4.970 700 34 - -
3511=726 B 8.351 - - 400 33
- 3812.-428 it 2,440 249 5 2500 61
430 3 2,119 | 60000 | 1271 35000 742
M7 1,795 240 4 - -
122 ‘8 2t,134 200 42 1900 42
728 s 2.292 4800 110 4000 g2
720 B 3,079 480 55 600 18
733 B 4,058 4200 138 6000 24%
736 S 11.220 £00 90 12000 1346
737 B 1.52% |70000 |1066 80000 1218
738 B 1.330 poocoo | 3990 00000 5320
739 B 11,700 100 12 = -
T41 B 2,691 16000 4739 - =




o et v
Yart No. | Typ- Selling |lMthly, Sales Mthly. { Sules
of ¥art.,] Price Seched, Value of | Sched. | Value of
Per 100 iParts, Schad, Parts. | Sched,
to71 (£).f1om. | 1971 (£) | 1973, | 1973 (£)
3613711 B 4,180 4800 201 1500 6%
M3 B 2,716 25000 679 20000 547%
Ti4 B 4.226 7000 296 2800 118
4815444 B 80.500 100 80 160 e
75% B 8,778 | 2000 175 1600 140
734 B 841 1000 81 1000 81
737 B 7,633 200 15 fa e
742 3 7.786 | 9000 701 15000 | 1168
3817-715 B 2,650 [ 10000 265 16000 424
724 B 80,000 - - s “
725 B 1.963 | 1440 28 1500 29
732 B 5.775 | 1200 69 2400 138
137 B 1.%94 - - N -
2818415 D 14,494 - - 15000 | 2200
T35 D 25104 600 139 - o
%6 43 21,403 600 128 | 1000 976
38425424 S 0,976 {65000 634 100000 976
430 8 1.117 {1000 112 i, & -
622 S 5.500 £00 44 | % =
623 5 1.524 2200 33 10000 | 152
626 S 2.230 = = 5000 111
447 S 1,579 | 31000 489 50000 790
3852431 S 1.723 | 3000 52 e -
3854-751 S 2,77 | 4c00 | .11 4000 6%
3862427 3 ? 977 560 §3 1000 30
4%5 5 2.473 800 20 1000 25




FPart No. Selling {lMEhly, Mthly, { Sules
Price Sched, Sched. | Value of
Per 100 [Parts, Parts. | Sched,
1971 (£).{ 1971, 1973. | 1973 (£)
3865=740 3720 1000 6400 238
3866-423 2,080 16000 15500 322
3871-424 1.436 34000 - -
427 1,333 560 4600 B %
431 1.299 - 100000 1299
448 3,703 7000 26000 978
451 5,117 1400 & s
464 25.336 100 - -
474 1.750 1200 - L.
475 2.371 400 1200 28
422 6.060 - 500 30
125 S 6,020 600 3€ 400 24
730 T.537 400 4CCO 301
3672-418 S 2.911 600 - -
424 €.,544 - 400 34
A &.55 -~ 1000 86
3873417 1.336 12000 15000 PéO
415 2,311 2000 - =
422 2.063 | 28000 26000 536
75 2.311 100 - =
3874~-411 8.000 200 100 8
419 2.756 1000 - -
5875=422 24984 - 500 i5
429 1.597 10C00 12000 287
716 T.167 780. 6 800 57
719 9.27T1 2000 { - =




s

10 =

Part Ne. Typr. Selling | NMthly, Saics Mthly, | Sales
of Part.; Price Sched, Value of | Sched. } Value of
Per 100 {Paris, Sched, Parts. | Sched,
1971 (£).{1971. 1974 (&) 1 1973, | 1973 (£)
3875722 S 8.021 1200} 96 ” &
36764173 S 9.500 1200 90 - -
415 5 2.059 45000 1 927 37000 762
740 S 5.917 600 | 36 - -
715 8,330 4004 33 500 42
J 293 B 6.188 1000 | 62 1500 93
J 530 B 4,066 150 6 2000 - 81
J 3177 B 2.100 3300 | €9 2000 42
J 4025 8 1,529 3300 | 64 5500 106
J 6195 B 2 = 2 -
"V 7185 B 54750 150 9 - -
J: 7400 B 1,733 400 7 500 9
J 7853 B 2.555 5000 ! 118 5500 130
J 7870 3 1,984 3300 | 65 2000 40
J 7998 B 14249 3300 | 41 4800 60
J 8039 B 2,074 3750 | 78 3400 7
J 8043 B " 2.304 5000 | 115 1500 35
J 8110 B 1,967 13000 | 256 10000 197
J 9562 B 3,408 2000 | 68 2000 68
J 9989 B 2.6?4 3000 | €0 o L
H 11592 B 9.171 900 | 83 1500 138
H 12281 B 2,275 200 5 200 5
V 12368 B 2,331 1000 23 2000 47
V 13057 B 2.207 10000 | 220 6000 32
J 13463 B 4.2%0 300 ] 13 ” -
J 13490 B 2.810 2000 56 500 14
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Part No. | Type Selling |{lithly, Sales HMthly. | Sules
of Part.{ Price Sched, Value of Sched. | Value of
Por 100 Paprts Sched, Parts. { Sched,
1971 (£).{1971. 1971 (£) | 1973, 1973 (¢
J
J 13451 B 24555 1300 25 0 2000 51
J 16008 B 18,250 400 T3 - -
J 16011 B 27.000 200 58 = -
J 16013 B 2.473 1000 25 160 4
J 16015 B 5189 20000 633 19500 ez
J 16035 B 11.134 1200F 134 300 33

¥ 19161 B 1.684 - p 25000 421
J 19175 B 1.446 - - 1000 14
J 19156 B 1,020 5000l 96 6000 115

J 19187 B 1847 11000 203% 15000 277
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PRESENTATION -~ I.E.D. WORK AND

CHANGES

IN THE LOCKHEED
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FRESENTED TO

PRESENWATION ON T.H.D, RESEARCH WORK

AND CHANGES TN THE TOCKHEED DEPARTIENT

DURING THE PAST TWO YE .

J.R. BAINBRIDGE

MR, D.A. AIR
¥R. G. STOCKELL
MR. T.B, TATE

DR. A.J. COCHRAN

PRODUCTION FANAGER.

SNR. VISITING LECTURER, ASTON UNIV.

I.H.D. TUTOR

28th

Saptembér 1672,
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“F1 -

PURPOSE OF WHE MRETING.

To review changes in the Lockheed Departmantal financisl
situation, and the reascona for the improvements,

‘Po review the part project work piayed in the improvement

of the overall situation of the Departmernt.

To review the techniques intrcduced as part of the I.H.D.
worke

-

To decide on a programne of work for the final year of
I.H.D. research,



GOOD O/F

SALES T/0.
(4ncl , MISC. INCOME)

TOTAL COSTS

PROFIT/LOSS

"T0T.NO.OF EMP.

% SCRAP (ON GOOD)

LOCKHEED DEPARTMENT CENERAL FIGURES.

1978,
37-9“1

£627,000

£943%,000

(£316,000)

306

44%

igi2.
32.8un

£678,800

£813,500

(£134,700)

248

36.6%

1973,
380 5m

£895,000

£866,000

£ 29,000

210
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LOCKHEED DEPARTUMENTAT, ACCQUITNG.

$1971(1000%s) 1972(1000's) 1973{1000's)

LABOUR 460 378 402
(incl . MAINT. + FRINGE BEN.)

MATERIALS 86 85 92
MAINTENANCE MATERTALS 40 : 25 26
POKER 23 26 27
DIR. COSTS SUB.TOTAL 609 514 547
FIXED COSTS 334 300 319
TOTAL COSTS ' 943 _ 814__ 866
TOTAL REVENUE 627 679 895
PROFIT/LOSS (316) (135) .. I
2 SCRAP COSTS 160 | 126 105 )
( (incl, above) )
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POSSIBLE REASONS MOR THMPROVEMEIT ARE CHANCES IN THE FOLLOWING:

- VO].umE '

- Product Mix,

- Prices,
- Katerial Cost. .
- Projects,

- Crganisational Changes.

- Horale.
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1. 10 EFFECTS OF CHANGES IN VOLUME.

1971, 1972, 1973,
TOTAL GOOD PARTS SOLD 37.92m. 32.81m. 38.5m.,

Comparing 1971 sales with 1973 sales the change in volume

is negligible,



L£5 ]
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12, PRODUCT MIX CHANGES.
. 197 1973.

chly Sched. 2.86m, 3024“.

" Value of Sched, £4.4.900 £57,500
at 1971 Prices.
% Seals 68.6% = 1.96m. T0.3% = 2,27m.
Value of Seals T/0. £23,800 £35,300
(at 1971 Prices).
% PBoots 31.4% = 0.90m, 29,7% = 0,95nm,
Value of Boote T/0, £21,1C0 £22,200

(at 1971 Prices).

NOTE:

The average price of parts rises from £1.57 ner 100 (1971)
to £1.79 per 100 (1973).

Reason =

Due to change of product mix of seals. Increase in T/0 of

higher priced seals,

Value of change in mix of seals is worth an increesse of
£120,000 p.a. on 1971 Seles 1/0.



1.3, CHANGES IN PRICE.
A971. 1972, 1977,
No. of Farts Sold %7.92m, 32,81m. %8,5m,
" Sales T/0 £579,000 £640,000  £860,000%
Av. Selling Price £ 1,527 £ 1,951 & 2,236
( per 10° ) (&£ 1,768 )

(* Porecast figure for meeting a full schedule).

1972 PRICE NEGOTIATIONS:

-~ Value of increase on 1972 7/0 £60,250

« Approx. value of incresase on 197% T/0 . £160,000

NOTE:
(It is likely that a yearly price increase would have
been negotiated even if the 25% had not.)

(e.g., Price rise 1971/72 = 15% before 25%).
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1. 4. MATERIALS COSTS:

Unprocessed Materizle Costs have remained almest constant,

c.fc 1971 e 586,000 !973 - 592‘,000
{for & similar O/P) -

If anything costing information shows a 3light fall in
rav nmateriasl cosis, offset by an increase in labour

costs to give an almost constant V.¥.C.



“ F 5.

PROJECTS.

= With the exception of the mould conversion project,
all project savings have an effect on 1973 financial

figures,

= The totel evaiuated savings from the project programme
to date are:

£ 91 )950 paa’

- These will be discussed in more detail later.
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ORGANISATIONAL CHANGES AND IMPROVEMENTS IN MORALE.

il

178, 1972, 1213,
Labour Figures 306 248 210

DIR. 81 148 5 106 €4 82

IND. 48 25 39 28 32 31

Ave, Earnings £i1,194 p.a. £1,220 p.a. £1,570 p.su.
per Op.
Value Added £1,610 p.a. £2,238 p.a. £3,657 p.a.
per Op.

- Average earnings per operator have risen by £380 p.a.
in 71/71 period, as & result. of woges agresments,

organisational changes, and incentive schemes.

= 1973 value added less the effecta of price increase

and change in produvct mix is £2,320 i.e., a rise
of £710 on 1971 value,.



1.7.

GROSS_ANALYSIS.

PROFIT/LOSS

Chengea from

to

(£316,000)

£ 29,000

i.e., Equivalent {0 an increase in profit of

8345;00 Pelea

REASONS .
- Volume Change
Nix "
Prics -
Mat. Costs "
Projects
Orgarisation Changes
Scrap
VWages
Kaint,

Gverheads

o's NET CHANGE

1]

+ £120,000
+ £180,000
0
+ £ 92,000
- £ 30,000
4+ & 46,000
- £111,000
+ £ 20,000

+ £ 15,000

+ £342,000

PeBe

De8s

Pelie

PelBe

Lol

Pale

Pelie

P.a.

PeBe

197
1973
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2. ZTYROJECT FROGRAMME.

25 =~ Projects

3 Peasibility

10 Research

12 Implementation

=9
w

Completed

W

Continuing

Awaiting further decisions/information : 3

.
N

Rejected after further research

Failed

e
N

L

Total actual saving from project programme

%2 £91,95C p.a.

Total expected saving from the programme

- £106,700 p.a.
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PROJECTS PROGRAIMME., .

St magi

241 . FEASIBILITY PROJECTS,

- Determins the bsst method of msterisl production.

~ Examine the possible uses of APR.{1000. %

- Bxamine the possibilities of improving the
clicking machinery,
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2.2, RESEARCH_PROJECTS.

1. Determine these hand-lsthe parts which can
be produced on gute-lathes.

2, Deternine the optimum life of a lethe knife.
3. Determine minimum acceptable cure times,

4, Determine stripping time[method for Edghick
parts,

5. Determine content of downtime on moulding
machines,

6. Examine the work scheduling system in view
of changes arising from projects.,

e Determine E.B.Q's,

8. Investigate the possibility of re-grouping
the Department into smaller units,

9. Investigate the possibility of replscing
cardboard packing cases with polythensbhags,

10. Examine E.P.D.M. compounds and their uses.
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8.

9-

10,

11.

12.

Convert compression parts to injection parts.

Inplement recommendations for improving auto-
lathes,

Inprove the old double cut lathes,

Design incentive schemes for lathes.

Design an incentive scheme for cord production.
Update specifications,

Elininate the stoning and drillirng section.

Replace Lig. 002 with Liq. H2 in the
Wheelabrator.

Design an incentive scheme for the Fdgwicks
1 man - 3 machines. )

Design incentive schemes for finishing areas
affected by projects.

Inplenent Birmingham University recommendations
for inspecticn working conditions,

Design an incentive scheme for Inspeciors.
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2.5,10 CONVEARSICN OF 16 COMPRESSION PARTS TO INJECTION PARTS.,

Eatimated saving = £39,000 p.a,

Actual saving = £37,200 p.a. { + £14,000 p.a.)

-

SAVINGS: (FR0M 13 PART NOS.)

Gocd quantity required : 228,000 paria per month,
Inj. 0/P to produce Sched. : 280,620 wE R
Equ. Comp. O/P to produce Sched. : 368,500 " nooow

Materials saving = &£ 7,500 - & 4,150 £ 3,350 p.a,

|}

Labour saving £52,200 - &£18,400 = £33,800 p.a.

L}

o » TOTAL SAVING = £37,200 p.a,

L]

-~ SPIN OFF SAVINCS.

- The conversions were & major fTactor contributing to
the closure of the "Iddons" and certsin Daylight
Presses. These presses were incurring high maine
tenance costs.

Frem Engineering estimates savings in maintenance

costs are:
~£14,000 p.a.
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LATHE PROJECTS

A

Estimated saving - £15,00C p.a.

Actual saving - £16,%00 p.a.

Determine those hand lathe parts which can be
produced on autcs,

Determine the optimum life.of a lathe knifs.
Inplement racommendations for improving autos,
Improve the old double cut lathes.

Design incentive schemes for lathes,

AUTO LATHES:

Related scheomes

(i) Investigation for new parts.
(2) Improve output figures.

(3) Incentive Schems.

SAVINGS AS A RESULT OF THE ABOVE:

BEFORE. APTER.
0/P (per.day) 69,400 106,000
No.of Ops. 3 (Im x % nfe) 2 {1m x 4 n/c)
~ Ave, Veges £6,300 pea. £5,200 p.s.

TOTAL ACTUAL SAVING ON AUTO-.LATHE

L."'{BOUR s £141 00 ‘D._Q.

Now we have a 53% increase in output from the

section, ( or 36,500 parts per day.) This is
equivalent to the output of 4 hand-lathes or a
labour cost of &£5,400 p.a.

.

. . SAVING ON HAND-LATHE LABOUR = £5.400 pa.




NG - o

SPIN OFF SAVING. (ANTICIPATED). £1,200 p.a,
- Tue to increased OfP from =zection, female

sorting uncut/misfeed parts unable to cope.
o Introduction of automatic sorting machines.

PROS.

1. Reduction of section labour force by
1 female operative. %

SAVING __ £1,200 p.a.

CONS.

1. (Cepital cost of machinery &£440).

TOTAL SAVING PROM "AUTO"™ FROJECTS

£7,700 p.8.

B. HAND LATHES.

Related schemes .

- Improve the old double cut lathes.
o Design incentive schemes for the lathes,
- Improvement of double cut lathes.

0/P increase FROM ~ 5,500 parts per day.
TO ~ 7,200 parts per day.

.*.Increase in O/P from 3 old doudble cut lathes
~5,100 = 1 hand lathe,

o'e SAVING = £1350 p.a. (1 overator),

(CAPITAL COST = &£265),



INCENTIVE SCHEMES SAVING,

BEFORE_PROJECT VORK. AFPTER.
No. of Lathes 6 D/C - Double Cut. 6 /e
12 S/C - Single Cut. 7 8/¢
1 B/S - Back Stop. - 1 B/S
O/P per day. 98,000 98,000
Operatives Wages £24,700 p.a., « £18,200 p.ae,
«°e TOTAL SAVING = £6,500 p,a.

However, £1,350 p.a., has been accounted for by improved 0/P for
the old D/C Lathes,

S 3T SAVING FROM INCENTIVE SCHEME = £5,150 De8.,

Also as a result of tha reduction of the number of hand-luthe and
drill operators, the number of leading hands in the finiching area

has been reduced by 1.

SAVING £2,100 p.a.,

( CAPITAL COST OF INCENTIVE SCHEMES = £640, )

TOTAL SAVING FROM "HAND-LATHE FROJECTS

= 88.6% PeBos )
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DESIGN OF INCENTIVE

SCURME FOR

et b LIRS

-~

CCRD PRODUCTION.

-~ Estinated saving = £3,000 p.a.

- Actual saving = £2,300 p.a.

SAVING

- BEFORE. AFTER.

Av. hrs. worked

(per. week) 2n 241

Av, wages - 5

(per week) £305 £255
SAVING £48 _per week.




2.3.6, UPDATE SPECIFICATIONS:

= EFatimated saving unknown,

- Préject covered 100 part numbers, representing
about 80% of the Schedule,

- Most important result -~ Part No. 39994 was
being stoned, and this was not required.
SAVIIG:

Schedule = 55,000 goed per wmonth.

-

Serep Rate = 275 . . Total = 70,000 parts

Stoning rate 14 mins. per 100 .°'. Total
operator tims per month = 163 hours.

«"s SAVING = 1 OP. = &£1,350 p.a,

( CAPITAL COST -0 )



2:3: 70 BLIMINATE STONING AND DRILLING SECEION.

3
Q
e
n
]
L]

« Estimated saving = £3,

«  Actusl saving =. £4,400 p.a.

MANNING LEVELS.

REFORE, AFTER.
6 Ops. cost - £8,500 p.a. 2 Ops, cost = £2,700 p.a.

. o GROSS SAVING = £5,800 p.a, (i.e, 4 OPS.)

However, due to "double-counting" we have claimed

a saving of 1 operator in previous project,

"o ACTUAY, SAVING = £4.400 p.a, (i.e, 3 OP3.)

( ESTIMATED CAPITAL COST - £1,800 )



2¢5: 8, REPLACE LIQ.602 WITH LIQ.N, IN THE.WHESLABRATOR.
- HEstinated saving = & 140 p.a,
= Actual saving = £2,000 p.a.

SAVINGS: (MIONTHLY)

002 N2
Refrigerant £615 £495
SAVING = £120. «
Operator Time 290 hrs, 180 hrs.,
Start Up 12 hras. 0
Defrost 6 hrs, 4 hre.
SAVING = 124 hra, = £95,
Extra Materiais £5. £2,50p
SAVING = &£2,50,
TOTAL SAVING = £217.5Cp,
T&nk Rental 0 £50'

NET SA4VING = £167.50p, per mth.(= £2,000 p.a.)

(CAPITAL COST = &£36%3)
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2.3.9, DESIGN A PAYMENT SCHEME FOR BDGWICKS.

(Incli., 1 man working 3 machines).

Estimated Saving = £15,000 p.a,
Actusl Saving =  £14,400 p.a.
SAVINGS:

BEFORE:  AFTER:

No,of Dir.Ops,. 30 M. 24 M.
Av.hours worked 1281 854
Av,.wages paid £15178 £872

SAVING = £300 per weak,

(CAPITAL COST OF MOVING MACHINES = £3,000)
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2.3. 10, DESICGN PAYMENT SCHENMES TO COINCIDE WITH CHANGES

1

IN FINISHING ARZAS.

~ Most important changes were in the Laths Sections,

‘but these schemes have aiready been evaluated,

-~ An incentive scheme has bsan introduced on the
Roller Trim Section, resulting in an increass in

output, but at increassed cost.

Sevings were therefore negligibls,
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2.3 124

- P 2% -

~

IMPLEMENT BIRMINGEAM UNIV. RECOMMENDATIONS FOR

INSPECTION WORKING CONDIIIONS.

Estimated Saving - Not yet evaluated,

Actuesl Saving ~ Not yet implemented,

DESIGN AN INCENTIVE SCHEME FOR INSPECTORS.

- Evaluatiion being conducted by Industrial

Engineers.
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TECHEIQUES INTRODUCED A5 PART OF TI.H.D. WORK,

- Projéct Approach,
= Project Evaluation

= Cost HKodel,

-~ Accounting Data.
- Project Programme/Planning.

- Poat Project Evaluation.

- QGross Financial Evaluation,
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Z.H.D, WORK AND IT'S APPLICATIONS 73/74.

= WHAT . should be done?

- BY WHOM e.g. J.R.B., PROJECT TEAM?

-~ WHERE, should work be kept within Lecckheed

- WHEN should ny work be finishing?

Dept e
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1. THE AIM OF THE PROFIT INMPROVENMENT OPPORTUNITY APPROACH.

The approach described in this manusl can be introduced in
terms of its three main gims,

1. To produce an accurate evaluation of
profit improvement ideas/projects.

2. To manage the conduct of projects
effectively.

35 To analyae/check the effectiveness
of the projects.

The primary aim of the approach is to produce an accurate
evaluation of any potential idea for improving profitability. This
should mean that management decisions, on whether or not tc use any
particular idea, can be made with a good degree of confidence in the
end result,

If this evaluation is to be financially accirate, then it
must be performed in such a way es te account for gll arguments
for and against the idea. Provided these arguments are set out
clearly, the manager deciding whether to implement a proposal sees
-all its aspects and implications. Hopefully therefore, one can by
this approach anticipate all the more subjective arguments/prejudices,
and can show that they have beesn considered in the evaluation, thus
pre~enpting decisiona based largely on unquantified opinions,

By evaluating all profit improvement ideas in this fashion,
and relating these evaluations to one another, it is also possible
to eliminate the occurrence of what may be termed double counting
of savings.

Double counting of savings can occur when two different
"gservice" departments are bothwrking on the same 'area', unaware
of each others aims, In an extreme case we might have the Industrial
Engineering Dept. reducing a machine cycle by = method change, whilst
the Production Engineering Dept. may be reducing the same cycle time
by modification of the machinery or the Technical Dept. by developing
better materials specifications.

Unless account is taken of the effect of each idea on the area,
before evaluating the next idea, then double counting will occur,



E.gey If idea No. 1 producesfa labour
saving of 20% in ares { work force
10 men), then the saving = 2 men,

Now if idea No. 2 is also effective
in area 4, and results in a 50%
labour saving, then the labour saving
is 50% of 8 men = 4 men

NOT 50% of 10 men = 5 men,

So the total savings in area A
from Ideas 1 + 2 are:

24+ 4 =6men NOT 2 4+ 5 =T men

i.e.y, All savings are not directly
additive until double counting has
been eliminated.

Thus if we are to effectively combat double counting of
savings, which would lead to misallocation of research, resources
and expenditure, ALL ideas must be evaluated and examined for
@ouble counting affects., Each evaluation should predict an end
state, which can be used as a starting point in evaluating other
~ opportunities., However, the inproved co-ordination that follows
can also bring about more obvious benefits by improvements in the
allocation of resources. The time spent by one department may be
totally wasted because changes introduced by anotiher rendered their
analysis inapplicable., ¥We could of course also find that two
departments were covering similar ground, and wastiung resources by
duplicating work. These two situstions do not arise if the suggested
procedures are followed exactly.

In fact the first phase of the approach can be cslled &
feasibility study, since we are basically exanining ideas to see
whether implementation is feasible., This leads us to the second ein
of the overall approach, which is to manage the conduct of projects
effectively, until implementatiocn of successful ideas has been achieved.

. Following evaluation, all profitable ideas for a particular
area/department are submitted for management approval. Then on sccept-
ance, the ideas are formed into a project programme. The purpose

of the programme is to inform the 'area'/department manager of the
progress of individual projects, and how his resources are being used.
Also from the programme the overall effect of the approved work on

the area/department can be predicted.



In drawing up the programme it will be necessary to categorise
projects, depending on the expected results of the project.

e.8., not all projects will be expected to produce savings, so
what is their purpose?

After the primary evaluation projects fell into 3 main classea:

-

(1) Peasibility
(2) Research

(3) Implementation

and in the above order they can also be considered the developuent stages
of a project. To expand on this last statement, if primary eveluation
indicateds a saving, we must then decide whether its practical %o
implement the idea, or whether further research is regquired to develop
alternative solutions, or to evaluate savings in more detail. In scnme
cases the decision to implement can be made without further inforization.
However, cases will occur when further research must be done, or when

the implications of implementation must be more clearly defined.

So at the stage of programme production we c¢an be faced with
three typea of projects:

(1) Peasibility study - to produce a
decision as to whether further
research is required, or implementation
can take place on present evidence.

(2) Research - to produce resulis to
clarify estimated savings.

(3) Implementation -~ to produce estimated
savings,

The final aim of the approach is to check that the estimated
savings have been obtained, and where necessary the reasons for failure
found, and noted for future reference. This part of the approach should
prove useful in evaluating savings on capital expenditure for 'half yearly'
reports; as well as giving a check on the accuracy of the estimates of
savings.
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2. STAGES IN THE APPROACH.

The approach can be sub divided into 12 siages., These are:

1.
2e
30
4.
5e
6e

Te

8.

9.
10,
1.

12

Froduce a Cost Model of the Department.

Collect and/or generate ideas effecting the Department.,
List the Pros., znd Cons. for each Idea.

List the facts required to evaluate each Pro, and Con,

Produce the information to evaluate the Pros. and Cons,

Evaluate the Pros. and Cong. on a financisl basis,
and calculate the net effect of each idea.

Examine ideas for "double counting®.

Present the ideas for management decisions on
implementation.

Categorise all acceptable ideas, .
Precduce a programme for all the ideas.
Monitor the progress of each project.

Evaluate the savings or results produced on compléetion
of each project.

One can of course at any time initiaste a new wave of ideas, and
integrate their evaluation with the on-~going programme, via a
repetition of phase G,
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2.1.PRODUCE A CCST MODEL OF 'fHE DEPARTMENT.

It is important, in the use of approach, that the
person responsible for evaluation of ideas is familiar
with the cost areas in the department, the inter-dependence
of these areas, and the magnitude scales of the costs
involved., For these reasons the first step in the approach
is to produce a cost model of the area. Sonmetimés the
accounts for a department masy prove adequate, but accounts
are rarely prepared with our purposee in mind, and they may
not reflect the technology adequately.

Building a model improves the evaluator's understanding
of the cost structure of the department, and his ability to
predict the effect that any esction on a particular area, will
have on the department as a whole. To take an example, the
reduction of waste at an early stage of thas preduction process,
may well have effects at subsequent stages. "hese effects
can be evaluated from an zdequate cost model,

There are numerous types of models covering many areas,
which might be of use e.g., large scale financial models of:
The department *
The factory/company
The customer/market

or nore detailed departmental models of':

labour
materials

wvastage,

Depending on the type of operating environment of the department
more than one model may be required., Also the type of models
required will be dictated to a certain extent by the information
required to evalusate the Pros. and Cons.

As said previously the models produced must be such that
the effects of actions in one sector will, where required, have
known, or calculable effects in other related areas.

Instruction of the formation of cost models will be given
in section 3.
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2+2.COLLECT AND/OR GENERATE ALL IDEAS AFFECTING THE DEPARTMENT.,

The first part of this stuge is to gather together all
idaas/projects, which are concerned with the department.
This will inevitably mean consulting the "service departments"
€.8., Industrial Engineering, Technical, Engineering, Personnel
etc., for information on intended projects, and possible ideas
not yet evaluated. i

Then further ideas can be generated in a number of ways.
These include "brainstorming sessions", suggestions schenes,
or even talking to people about their particular problems and
the possible solutions.,

There are two important reasons for ensuring that sll
ideas/projects have been covered. Ths first is so that the
mgnager responsible for the department, and who is likely te
be involved in drawing up the project progremms, is fully
avare of how and where his resources are being used, and to
what end., The second reason iz to combat double counting of
savings, as illustrated in the aim of the approach., Thus in
extreme cases of double counting, the effect of a second idea
might be negligible after implementation of the first of
vice-versa, In such cases a decision musi be made on which idea
to implement, or even which to study first, and such decisions
may have political implications, :
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,» 2.3.LIST THE PROS, AND CONS. FOR EACH IDEA.

This stage simply involves listing all the arguments
for (Pros.) and all argument sgainst (Cons.) any given idea.

The majority of these arguments can be listed by the
person evaluating the idea. However, whenever possible, the
idea should be put to a knownopponent, and his/her argunenss
against recorded. In this way one -can begin an eveluation
with all the reasons for rejection before cne. Then, hope-
fully, when the evaluation is conpleted, it will stand on
its financial merit, not to be vetoed for any unanticipated
and therefore unquantified and possiltly subjective reason.

Listing the arguments doesalso shew the reader of the
evaluation the ground that has been covered, and that all the
arguments have been considered logically. Also the reader
can check quickly whether specific points have been covered,
without having to read the whole evaluation,
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2.4LIST THE FACTS REQUIRED TO EVALUATE EACH PRO. AND CON.

One might feel that stages 2.3 and 2.4 should be
combined, or even 2.3 2.4 and 2.5, however, if one is to
produce a sound evaluation it is worth spending the time
to produce a detailed logical presentaticn, which not only
helps the reader, but also the persan doing the evaluation.

It is advisable to prepare this section in a
reasonable amount of detail, since this tends to aid the
collection of information. In other words ths more specific
the required information is, the easier i% should be to
trace, especially if the initial stages of tracing has to
be done by word of mouth,
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2.5 ,PRODUCE THE INFORMATION REBOUIRSD TQ EVALUATE THE PROS. AND CONS.

Provided that the previous stage (2.4) has been performed
with sufficient care and attention, then this stage should be
relatively straight forward. Whether or not this is the case
will depend on the availability of informatiion, and the form
in which it is presented.

At this stage the cost model will often be reguired to
predict the effects in related areas, following the introduction
of a particular idea in a certain area.

If the information is completely unobtainable from
departmental/cowpany records, then an estimate must be obtained
fron a "reliable" person, with a sound knowledge of the area
in question., Every attempt must be made to ensure that informa-
tion is produced. When such an estimate is cobtained, it is
impertant to note the likely accuracy, and the imporiance of the
figure when used in producing the net financial effect of the
idea,

€.2+, Should the estimate account for a large portion of
the savings from an idea, then before implementation lurther
research may be required to confirm the accuracy of the savings.
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. 206 ,BEVALUATE THE PROS. AND CONS. ON A FINANCIAL BASIS, AND

CALCULATE THE NRT FINANCTIAL EFFECT OF EACH IDEA.

From the information collected during stage 5 of the
approach, it should be possible to assign a financial vealue
to each Pro. and Con. argument, for every idea.

Having done this, the total value for all arguments Tor
and against, for any one idea, are found by summing oll the
financial values of the Pros. and Cons, The net effect of
the idea is then found by subtracting the Cons. total from
the Pros. total. Should the net effect produce a positive
result then this represents a saving.

When the net effect is negatlve, implementation would
result in a loss.
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2J. EXAMINE IDE4S FOR DOUBLE COUNTING OF SAVINGS.

As was atated in the introduction, savings from all
ideas are not directly additive until double counting has
been eliminated. So it is vitally important that before
any decisions on implementation are taken, all double
counting nust be discovered. It can then be eliminated,
at this stage, by reducing the value of savings of+certain
ideas, or at the next stage by mansgenment decisions not to
implement certain projects which involve double counting,
This latter case will be applicable if two ideas are
opposed, or when the effect of the second becoues negligible
after implementation of the Tirst.

One method of discovering double counting is to divide
the department into its more easily identifiable production
cost areas. Then, using these specific headings, list all
the ideas that have an effect on that particular ares, and
their net estimated savings in that area.

Having done this, it should then be apparent when

double counting is occurring, and to what extent it is likely

to affect savings.,
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2.8. PRESENT THE TDEAS FOR MANAGEMENT DECISIONS ON IMPLEMENTATION

By the time we rszach this stage in the approach we
should have produced an accurately evalusted, list of ideas,
which can be presented to higher management for décisions on
implementation. This list will indicate the profit or loss
expected from implementation of an idea, and will also sccount
for interaction of ideas. %

Thus, in theory, the decision on implementation should
depend on the degree of financisl savings exzpected, and the
availability of resources for inmplementation work. In certsin
cases ideas may be over—ruled for unforeseen reasons of &
"political" nature.

€.8., Increased liability for quality and performance
to the custonmer.

In some cases these arguments could have been produced
at the beginning of eveluation, thus saving considerable time
and energy. The srgument agsinst this type of sarly vete is
that in a small number of cases the estimated savings may be
sufficient to bring about a change in the political climate!l



¢2¢9: CATECORISE ALL ACCEPTABLE TDEAS,

As was mentioned in the introductory sectiecn, not all
idéas are suitable for implenmentation immedietely after a
i FProg. ve Cons, evaluation. For this reason not all work on
ideas will result in savings, and when producing a project
progremme we must bear this in mind, especially when allocating
resources.,

The three classes of idea which may appear on the
programme are as follows:

(1) Feasibility studies - as was stated in the
introduction, this study is the first phase
in the development of 2 project. Thereflors,
those ideas most recently produced, and
not yet evaluvated fall into this class,

(2) Research Ideas - are those which require
more detailed information on savings
before & decision on implementation can
be taken.

(3) Implementation ldeas ~ thesc are ideas
with accurately predicted effecte,
selected for immediate action, producing
known savings.

Hence from thé three classes of idea, we would only
expect financial savings from the last, at this stage.
However, the information gained from the other two types
could eventually lead to an implementation idea, and therefore,
savings,
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2.10‘
PRODUCE A PROGRAMME FOR ALL THE YDEAS.

We now have a list of ideas for implementation, and
the next step is to form them into a sensible order or work
programme. Before this order/prcgramme can be produced a
nunber of facts must be established. These are:

(1) Interdependence of projects, i.e.,
vwhether certain projects have to be
completed, before others can begin.

(2) The main araa/é of work for each
project.

(3) The availability of departmental
resources to perform project work.

Once this information has been obtained the evaluator
and the manager responsible for the progrumme.(e.g.. dept.
manager) can draw up the prograume,

The first step to assign to esch vroject, a project
leader from the main area of work of the project, Celfo, 8
process controller would take charge of a production engineer-
ing project. Then the projects can be arranged in order of
importance to the department, bearing in mind any interdependence
of projects.

€.8+, Those implementation ideas with the largest savings
are likely to have the highest priority, as might those research
ideas that might lead to large savinga,

At this stage a list of prejects can be produced showings:

(1) Project title.
(2) Main area of work.

(3) Project leader.



2- 100
(continued)

The evaluator nnd/or the programme menager must then
discuss the implcations, i.e., savings/work invoived, of each
project with the respective project leuder. Having done this,
the project leader must then estimate how long & particular
project will take. These times are then vetted by the
programme manager, and aliered afier discussion with project
leaders where necessarye.

The final stage of programme production is to add to
the previous list showing project, main area of work, and
leader, the ccmpletion date of each project. %These dates will
be based on the target times set by project leaders, taking
eccount of any conflicts in the allocation of resources,

This programme muet then be circulsted to sll
involved in the progremne.
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2.11.
MONITOR THE PROGRESS OF EACH PROJUCE

There are two reasons for wanting to monitor
the progress of individual projects. The first is the
fairly obvious reason of keeping the nmanager responsible
for the programme informed on the progress and/or problens
of individual projects. The second is to help maintain the
interest and momentum of the project leaders in their work,
by reminding them of their targets. .

Monitoring is done by means of a gimple Gantt
activity chart, which shows the target date for completion,
the estimated length, and the % completion at that time of
individual project. This chart is up dated weekly by a
'programme monitor', who finds from the projsct leaders the
% completion of individual projecits that week., The chart
can then be produced to show whether individual projects,
are, on, behind or ahead of schedule. This informaztion
vould be important if the programme manager has to re-sllocate
some of his resources.

Production of & Gantt sctivily chart is explained
in section 3.



2.12.
EVALUATE THEE SAVINGS OR RESULTS, PRODUCED OH CCMPLETION

.

CF E4CH PROJECT

The final stage of the apprcach should be, to the
evaluator one of the most important stages. Since at this
stage he/she has to measure how accurate the predictions
that were made have been. Un his/her evaluation of the
savings achieved manapement will judge the oversall success
of the work done.

To evaluate the savings, we have to return to the
predictions made during the Pros., v Cons. evaluation. Then
results have to be produced that show the changes arising
from implementation of the ideas, and alsc the extent to
which the estimated savings/chunges, agree with the actual
savings/changes.

It may not be sufficient just to check that savings
have been made, It may be necessary to produce a report for
managenent detailing actual savings, and comparing them with
predicted savings.
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%s TECHNIQUES TNVOLVED AT VARIOUS STAGES

This section contains details of four techniques
used, which may unfamiliar to the reader, and examples of
the use of each.

The four are:

1. HModel Building.

2. Eveluation of Profit Inprovement
Opportunities.

3« Elimination of double cocunting of
savings.

4., Construction of a Gantt Activity
Chart and its use.
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MODEL BUILDING

As stated earlier the eonstruction of models serves
tvo purposes. The first is to acquaint the evaluator with
workings and cost structure of a department; the second to
provide information for predictions made during the
evaluation of ideas.

Starting with the first of these reasons the model
will initially be a representation of the production process
of the deparment. Hence the firest step in building will be
an understanding of the stages iu the production process of
the department. Beginning with the materials bought into
the department, through the various production stages, to the
finished product.

Fig.1. is an example of the first model that might be
constructed for a department. It is a simple model of a
production area producing two similar groups of products from
the same 'raw' materials, by different processes,

In the example shown, after the first process the two
groups of products A and B, differ in the way they are produced,
for different production stages, and even form their own sub-
groups, Then finally 21l products undergoe the sume process
6.8+ inspection, before leaving the department as 'finished
goods', Thus we can now see the relationships between the
various stages of production.

Once we have produced our Production process skeleton,
the next step is to put the "costing flesh" onto it; in order
to achieve the second aim i.e., information for prediction of
effects following action in the model/department. The model
should be capable of supplying the answer to the following
questions:

1) What are the major costs for each
stage in the production process?

2) What effect will actions in any
area have on the related areas?
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To discover vhich the most inportant costs are, we have
to examine the accounts., In fact it may be sufficient
to break down the costs inte four major areas:

1. Materials

2. Labour.

3, Other Variables Costs (e.g. Maintenance,Power)

4., Fixed Costs,

which may show us the most important costi arsa/s.

E.gey if the breakdown of the deparimental costs where
as follows:

1. Materials 15%
2. Labour 50%
3. Other Varisble 107%
4., PFixed 256

the first model we would build is the lsbour cost model. Since
the labour cost is the greatest contributor to departmentzl
costs, and if savings of a similar magnituded were to be
atterpted in any of the four areas those in the labour area
would have the greatest effect on total costs.

Then using our "process skeleten” (fig.1.), we have to
evaluate the labour costs at each stage of production. The
ease with which this is achieved will depend on the availability
of information.



'RAW MATERIALS®

" cmn =
2 M.p, ~ £1.290 p.a.
X T E2a000 p.ss

10 M.D. ~ #1,000/p.a.
10 F.D. -£1 OO"]
uCOOPﬂ

4 FoDow £1,200

M.D. - £1/500 p.a.

sle

B

0 ., T £1,000 Petla
_ 11 I w ™ év‘l :?\IO E
,é;zzc, OO A

N |

5 M.De o £2{004

F.D. - £1000 pos.| |2 FoT.- £1,§00 pea. peg.
7. Soo o £‘7 Socen %‘fc_),‘bco;’g
/ A
10 F.D. - £1,000 or\') Dede 5 F.p, = £1,000 p.a.
2 M.I. - 142 0 p.b,. 1 I'E‘I' o -&:2900\': Tetle
4. coora i ALy 0 A

20 F.D. - £1,300 p.a.
5 Fr.I. - £1 ,500 eBo

SA2.30c P.A.

|

v

' PINISHED GCODS!

FIG. 2.

LABCUR COST HODEL

KEY:
“77(1) LABOUR RORCE
M.De= MALE DIRSCT
M.I.= MALE INDIRECT
F.D.= FAMALE DIRECT
P.I.=FEMALE INDIRECT
(2) AV.ELRNINGS
(3) SECTION TOTAL——



€aLey It may be, that scme cost centre figures are
available, giving the labour ccsts for each stage of
production as identified in the first model, However, it
is more likely that the costs will have to be built up fronm
more basic information, in the following manner:

1. Determine for each stage the labour
force i.e., Direct and Indirect Labour,
Male or Femals. =

2. Determine the average earnings for
the classiof labour in each area.

3« Then calculate the total earnings of
the labour force in each area.

See fig.(2) for the above steps:

Step1 - BLACK FIG -  L&BOUR FORCE.

2 - RED FIG -~ AVE.BARNINGS OF OPERATORS
3 - BLUE. PIG - TOTAL LABOUR COSTS IN
THAT SECTION

However, in this state (i.e., fig.2) the rodel is still
very simple, and the use wz make of it from now on will depend
to a great extent on the facts we need to know for evaluation
Of ideas N

Celey (to develop our model even further),

If, in the department in question, the scrap or wastage
is high, then we night need to know the cost of lzbour that
is wasted in producing these non saleable parts. The model
will now become more complex, in so far as it will contain more
information,
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@eBes If we examine the first three stages of product
group (3) i.e., ( 2B. 3B. 4B ) given the following scrap
informations

1) Process 2B produces 10% scrap
2) Process 3B produces 5% scrap
3) Process 4B produces 5% scrap.

(Assuming that 50% of work undergoes process 3B), end
that the scrap produced by the process=sis not, in the
present system, discovered until staze 5. Then we can use
our labour cost model to calculate thescosts of labour at
each stage in producing scrap parts (see fig.3).

Note that at those stagzes subsequent to 2B labour is
wasted notl only as a resuli of the scrap occurring at that
atage of production, but also by performing the operation on
a part which is scrap as a result of imperfect operation at 2B.

Thus from our latest model we can find the cost of wasted
labour as a result of producing 107 scrap at stage 2B is:

1)  £2,600

2) £1,000
3) £ 700
£4,700 p.a.

Hence if we reduce the scrap at 2B, we can predict the
effects on areas 3B and 4R,
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3424
EVALUATICN OF PROFIT THMPHOVEIENT IDELS.

The following ie sinply the process of evaluation
( stages 2 to 6 in the epproach ) followad in one ezample.

STAGE 2

Idea =~ Introduce g shift takeover system on the

.

Injection loulding area.

STAGE 3

srguments

Pro.
1. Save material wasted during the present shutdown/
start np procedure.
2¢ Increase the - output capseity, by contipuous
working of the machines, lience increasing the
sales turnover.

Con,

{. Increase the labour costs of Injection lloulding
arsa by paying shift takeover allowance.

2, Increase maintenance costs for the area by
running machines longer.

3. Increase the power consumption hence costs for
the area by continually running the machines.



3424
(Continued)
STAGE 4 STAGE §
PACTS REQUIRED. PRODUCTION OF THNFO.

Pros.

1.1. Wt of D.R.5. (VIRGIN RUBBER) used per

. " 150 grms
machine in a shutdoun/start up process. 20 grus.

2.2, Coat of D.R.5. £0.257T per kgrm.

1¢3. Wt. of moulding compound wastecd per

rachine in a shutdown/stert up process. 1,0205aas,

1.4. Average cost of moulding compound £0.1993 per kgrm.
1.5. No. of injection moulding machines 21

1.6, Yo. of shutdowns per machine per day %

1.7s No. of working cays p.2. 240 p.u.

2s1¢ Operator time wasted each time he shuts

down & nachine. 6 nins,
2,2. Operator time wasted starting up a nachine, 6 mins.
2.3, Operator time wasted in "washing hands"! 5 mins,
2.4, Total No. of operators "wasting time" per

shift 8

240
2.5. Total number of shift p.a. 5 X E 5 x 48 ;

2.6. Present potentiel output in hours of
operator working time per annum. 926 x 48 hrs. p.a.
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(Continued)

STAGE 4 (cont)

FACTS REQUIRED:

ST4GE 5 (cont)

-

PRODUCTION OF TINFQ.

Tele

1 .2'

1.3

2.1,

2.2.

el

342

Cons.

Takeover allowance per operator
per shift.

Total number of shifts worker per
operator p.a. =

Total number of operators aligible
for a takeover allowance.

Present cost of maintenance for the
injection meoulding area.

Estimated cost of maintenance area
after increased use of machines.

Present costs of power to operate -
the injection section.

Estimated power costs after
implementation of takeover system.

20p.

b x 48 PeZs
240

27

Information from model
or sccounts if neceasary,
in this case incresse is
likely to be negligible.

Again info from a model
or accounts, in this
case power is used by
nachines even when
temporarily shut down
therefore, there will
be no increase in costs.



STAGE 6

EVALUATION OF °'PROS' AND 'CONS!

(1)

(2)

PROS.

Saving in wasted material,

= {112 1.0 ¢ 15 x1.8" ) (1.5% 1.6x 1.T)
(1000 1000 ) ( s,

L}

( 1000 1000 ¥ i

( D.R.5. ) ( MOULDING COMPOUND )

£ (0.15 x 0.2577 + 1.02 x 0.1993) x 15,120

£3,650 p.a.

Increase in output czpacity = Extra time awvailable

= Time previously ‘wasted’

Sl 2 02, 4 2.5 ) % 2.4 x 2.5

(6+6+5) x8x3x5x 48 mins, p.a.,

H|

= 17Tx8x3 x5 x 48 .« hre., p.a.,
60

= 17 X 8 X 12 hI‘S. Pa&-g

.'e % increase in output capacity = BExtra time

Present capacity

= 17.x8x12 %100 = 34 x100 = 3.7%
926 x 48 926

( 150 x £0,2577 + 1,020 x £0.1993 ) ( x 21 x 3 x 48 )

)

100
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STAGE 6 (continued)

. NOTB: in the case of Pro., No. 2 we have not claimed &
saving because although we have increased our ountput potential
the extra output may not be required, e.g., if we are unahle
to sell the extra, However, if we are to claim an increase in
sales . -2y Tor only e small increase in irnjection moulding
costs, we must add to our cons arguments the fact that 3.7%
more labour will be required at subsecguent stages of production,

Hence our total savings from the Pros. arguments

1 +2 (=0)

£3,650 p.a.

i

CONS.

1. The total cost of implementing a takeover syatem.
P ¥

= 1.1 x 1.2 X1¢3 :

20p, 5 % 4B = 2T Da.a,

£1,326 p.a.,

2 Increase in maintenance costs = 2,2 ~ 2.1 = 0

i
(€
-
n

!
AN
-
—

"
<

Da Increase in power costs

«'s Total Cost of the Idea 1 +2 + 3 = £1,326 p.a.,

e o« The Net Saving from the idea

i

£35,650 = £1,326 p.a.

£2,%324 1p.a.




AREA 1

£10,000

AREA 2

£10,000

AREA 3

£20,000

FIG.4,
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ELIMINATION OF DOUBLE CCUNTING OF SAVINGS

Before we attempt to eliminate double counting we must
be aware of its locations, therefore, the first stage of the
elimination technique is to list the cost areas that each idea
affects.

e.8., Idea No. 1 affects cost area/s 2, 3, 4.

n " 2 L "w 1n o v 4 .
" " 3 " L] " 2 A 3 ’ ‘.1 =
" L 4 " w 1] 1

Thus we can see from this example that only Idea No. 4 is
unaffected by double counting of savings,

Now if the cost areas in the example above are the cost
areas shown in the fig. opposite we can eliminate double counting
for ideas 1, 2 and 3.

Assuming for simplicity that each idea reduces the costs

in each area it affects by 10% then the initial evaluation of savings'
would be as follows,

No. 1 10% of £10,000 + 10/ of £20,000 + 10% of £20,000
= £1,000 + £2,000 + £2,000 = £5,000 p.a.

No. 2 10% of £10,000 + 10% of £29,000

== £3,000 Pete

No. 3 10% of £10,000 + 10/ of £20,000 + 107 of £20,000

= £5,000 p.a.

i,e., & total of £13,000 p.a.

-
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3.3,

(continued)

But Dbecause Idea No. 1 reduces the costs in areas
2, 3 and 4 by 10%, Idea Ne. 2 now saves 10% of costs which
have been reduced by Idea: 1.

i.e., 10% of £9,000 (Areca 2) + 10% of £18,000 (Area 4)

-

£900 + £1,800 p.a.

]

£2,700 p.a, cof' £3,000 p,a, originally,

L]

and savings from Idea No, 3 are now acting on coats reduced
by dideas 1 + 2.

i.e., 10% of £8,100 (4rea 2)

+ 10 of £18,000 (Lrea 3)

-

1065 of £16,200 (Area 4)

1

£81e + £1,800 + £1,620

£4,230 p.a., ef £5,000 p.a. orizinally,

« « total for the three ideas is now £11,930 p.2, against an
original figure of £135,000 p.a., i.e., total savings have been
reduced by £1,070 p.a.
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THE GANTT ACTIVITY CHART

This chart is basically a simple bar chart, which is
up-dated by increasing the lengths of the bars each week
rogress is achieved.
based on the project programme).

1e
2.
S
4.

The chart should show the following,

The starting date for each project.

The length of time set for each project.

The target date for conpletion.

The percentage of work done to date.

The percentage of the set time which
has elapsed to date,

Hence the chart will show whether or not projecis are on
schedule,
R Allowed time for proﬁect.
ﬂ--u—n—-rML*““'“""“““\

N\

S ?

e b t-\w-—ﬁ-“ -

<

e Elapsed time to date,

% of project completed to date,

N

A‘.-_'._ Sn g

——

FINISHING DATE

i '\
/ _

P T SRt S A i M e U RS

17/1 24/1 31/
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(continued)
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Information gained from the example of the chart

Idea lio.
Idea No.
Idea No.

Ides No.

‘A

behind schedule,
ahead of schedule.
not yet started.

on schedule,

hown:
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GROSS RETROSPECTIVE ANALYSIS (for financial investigators to implement).

J. R. BAINBRIDGE

1974



VRENTS

COL

1e

2.

INTRCDUCTION

THEZ APPLICATION AND TECHNIQUES OF G.R.4.

Appendix A

Appendix B

20 - 23

24 - 27



INTROLUCTION

To quote a Group Industrial Engineering manual, "The
Dunlop approach to management and contirol emanates from the
Management Plan, in which are set out the finanecial targets
that have to be achieved." However, although much time is
spent preparing for the future, little time is taken to examine
the past. “

The accounts do not indicate, in most forms of
presentation, how effective management and control have been.
Indeed overall financiel targets could have been achieved by
good fortune rather than good management. LExamples occur of
effecte cazncelling each other out, e.g., an increase in wages
rates offset by & reduction in labour, leaving the wages bill
unchanged,

The purpose of a Gross Retrospective Analysis (G.R.A.)
exercise is to determine quantitatively the reasons for change,
or absence of change, in profitability during a particular
period,

There are of course many changes that can cccur within
a department that may not, in the final presentation of accounts,
be apparent from the balance sheet, '

In fact by G.R.A. it should be possible to progress from
the financial state of the department at the beginning of the
period under review, via the financial effects of actions taken
or imposed on the department during the period, to the financial
situation at the end. Certainly in the majority of cases the
financial effects of particular actions will not be apparent from
the accounts,

Hence good or bad management actions can be overlocked
or hidden by presenting a general (zross?) financial picture of
before and after, with 1little or no consideration for the
transition stages. Rather like a body building advert showing
"Mr., Muscle" before and after the course, making no mention of a
two year interim period in which "My, Muscle™ was off work for a
total of 15 months with dislocated elbow and knee joints, caused
by using the magnificent body building machine!

These "dislocations" as well as the reasons for his
"improved physique" should become apparent after the G.R.A. of
such a situation,



INTRODUCTION: (continued)

It is also possible that this type of analysis nay
indicate particular areas that, with improved mansgement or
control, could lead to significant improvements in profitability.

e.8. The discovery that a change in product nix hed
affected profit, might suggest thal the mix be manipulated to
maintain or improve the profit. ¥



2, THE APPLICATION AND TECHNIQUES OF G.R.A.

The analysis can be broken down inte threephases
as follows:

fe Examination of the 'balance sheet' to
determine the change in profit ovér
the period to be considered,

-

2. Collection of information required
to explain the change in profit.

Je Evaluation of the financizl effects
of individual actions in the
department,

The approach zims to isolate the individual
reasons for change in profitebility, and then show that
the sum total of all the changes is equal to the change in
profit,

In fact, the compilation of all changes into a
final 'balance sheet' helps to put into perspective the
effect of individuel changes. Also it serves as a check on
the accuracy of the informatioan provided.

The explanation of G.R.A. is accompanied by a
worked example of its application, on a set of figures
produced for the purpose of this example.



PERIOD
SALES REVENUE
TOTAL COSTS

PROFIT

Balance Sheet,

£105,000

£100,000

£ 5,000

figc 1e

£142,000

£109,960

£ 32,040
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2.1.EXAMINATION OF THE BALANCE SHEET

The purpose of the first phase is to establish
the change, or in some cases the lack of change, in the
profit of the department under review during the assigned
period of time.

The simple balance sheet in fig.1. opposite,
shows that the prefit has risen from £5,000 during perioed 1,
to £32,0404 during period 2., i.e., an increase of £27,040,

In this case the rise can be attributed to an
increase in total costs accompanied by a greater increase in
sales revenue, producing a net increase in profit of £27,040,
Hovever, we must dig deeper if we are to discover whether
the increased profit is a result of good management and
control, or good fortune i.e., favourable actions beyond the
control of management,

In fact we can have a series of situastions in which
profit may or may not change, which reveal nothing about the
effectiveness of actions taken in the interim perioed, as can
be seen from the table of changes below:

Profit N/c N/G c C ¢
Sales Rev. N/C c N/C c ¢
Total Costs N/c c > N/C c

N/¢ - No change

C = Change

Even this table can he misleading since within the
Salez and Cost figures there can have been many changes with
zero net effect., It is these chunges we aim to quantify by
G.H‘A.
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2.2s 242, COLLECTION OF INFORMATION

As was seen in the last section we have two
major areas for analysias

te Sales Revenue

2 Total Costs

If we examine these areas in detail we find
that there are a number of factors, which can affect
the overall figure for the area,

= ‘:- 1202.1 ¢S15.LL‘S REVEN i

.
This is the simpler of the two areas to analyse,
since there are basically only three factors, which
control the income from sales:

i« Prices of goods sold.
e Quahtities of goods sold,
%3¢  Produet mix.

Thus if we are to compare sales revenues over
a period of time, then we must be aware of the elffects
of variations in any of these factors.

To analyse any causes of change in Sales Revenue
we must have the following data for periods 1 and 2:

1. GQuantities of each product sold.

2. Prices of individuel products.




2,2.1 SALES REVENUZ: (continned)

From this date it is possible to calculate the
effects of variations in any one of the three factors.
The method of analysis is explained in section 2,3,

2.2, TOTAL COSTS

Many factors cen affect Total Costs besides
Seles Revenue, so the first step is to obtain a break-
down of total costs,

However, no analysis of these costs can be
attempted until a comprehensive list of all actions
taken in, or imposed on the department during the period
under review has been obtained., This list can be sub-
divided into the following mainheadings:

1. Implications of the changes in volupe of
goods manufactured, to be expressed in
terms of changes in materials, labour, pover,
maintenance and other voriable or semi variable
costs, and also "fixed costs.

2. Implications of changes in mix of products
being manufactured.

3¢ Labour figures ie,, number of employees,

4, Enforced cost actions, e.g., increases in
material and labour ccsts,

5. Cost reduction actions taken during the period.

6. Cost reductions of non too clearly defined
origins e.g., fall in scrap costs, possibly
due to improved operator morale.

7. Changes in Fixed Costs - likely to be beyond
the control of management. Indged in some
cases figures for "fixed" costs for individusal
departments may not be available, e.g., if the
accounts department does not allccate general
factory fixed costs to individual departments.



SALES REVENUE PIGURE

PERIOD 1
Product No. of units sold., Price per wnit(£) Revenue(£)
A 100 250 25,000
B 200 100 20,000
c 100 ' 200 20,000
) 400 50 20,000
E 200 100 20,000
TOTAL 1,000 units ;'55 « 000
PERIOD 2
A 100 250 25,000
B 300 110 335,000
¢ 150 200 30,000
D 300 80 24,000
B 250 120 30, 000
TOTAL -1_,-1_6;}-:1‘1%3 £142,000

fi{,‘cze

i i
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EVALUATION OF THE FTNANCIAL EWFECTS OF ACTIONS
ON SALBS REVENUE AND TOTAL COSTS.

SALES REVEIUS

As we stated in the previous sectiion we require
two sets of information for each peried, %tc snalyse the
reasons for change in sales revenue, they are:

1. Quantities of individuel preducts sold,
2. Prices of individual products,
Por the department we are considering thc sales are

shown in the table opposite fig.2, The first facts
that are apparent from the table are:

1. Sales Revenue has risen by £37,040,
a fact that we shall atfempt io
explain by G.R.A.

2., The total vqlume of parts sold has
risen by 10/,

3. The average selling price per nnit
has risen by &£24 fronm £1OSE£105 000 )

1,000 )
in period 1, to £129.,1 (142,000 ; in
"¢100
period 2,

The problem is to separste the effects of changes in
the three factors, mentioned in 2.2), which affect
the incone from sales, Of the several ways of doing
this, we recommend the following,

The first reason for an increase in revenue is
price increases. In this exaunple we can assume that as
a recult of price negotiations, prices rose Irom those
in period 1 to those shown in period 2, To analyse the
effect of price increases, ve sinmply calculate the sales
revenue for the units sold in period 1, atv the price

charged during pericd 2, This calculation is shown in
the table fig.3.



PRICE IHCREASE EFFECT CALCULATION.

No. of units Price per
Product g0ld in Pd.1 unit Pd,2(£) Revenus(£)
A 100 250 25,000
B " 200 110 ; 22,000
c 100 200 20,000
D 400 80 32,000
B 200 120 24,000
TOTAL @ 1,000 units ;:;Bg;
fig.3e
No. of units Price pér
Product sold in Pd,1 unit Pa,2(L) Ravenue(£)
A 1C0 250 25,000
B 300 100 30,000
C 150 200 30,000
D 300 50 15,000
E 250 " 100 25,000
TOTAL ¢ 1,100 \:1‘111:5 £125,000
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2.3 1.3ALES REVENUE: (continued)

Then by comparing this ligure for total revenue,
with the sctual revenue for period 1, i.e., £105,000
we can find the effact of price increases.

i.e. The increased vrices resulted in an increase of
Sales revenue of £123,000 «~ £105,000 = £18,000

The second factor t¢ ccnsider is volume., In this
exanple the total sales have risen by 100 units i.e. 10ﬁ.
Now a straisht increasz of 10% in volume, on total szles
of period 1, would result in an incresase of £10,500 in
sales revenue, i.e. The velume effect is simply the change
in volume applied to the initiul sales revenus,

Thug these two factors account for £28,500 out of
a total change in sales revenue of £37,000; leaving e
£8,500 increase, which we wuld expect to attribute tc a
change in product mix,

The product mix calculation can be performed in the
following manner.

Pirstly, calculate the ssles revenue for the units
sold during period 2 at the prices charged during period 1
i.e., the reverse of the calculation performed for evaluation
of the effects of price increasses. This calculation is shown
in the table fig.4.

Secondly, calculate the sales revenue from period 1
volumes scaled up proportionally to the overall velume in
period 2.

i.e., in this case Sales Rev. for period 1 x Tot.Vol,period 2

Tot.Vol.period 1

= £105,000 x 1,100 = £115,500
1,100

Then the effect of change in product mix is the difference
between the Tirst and sccond calculated revenues.

i.8,, The chanze in product mix resulted in an increase
in revenue of £9,500.




TOTAL CCST BREAKDOWN,

PERIOD 1 (£) 2 (£).
Materials 10,000 12,000
Labour 40,000 45,000
Maintenance 5,000 5,960
Power 3,000 3,000
Othera 2,000 2,000

TOTAL VARIABLE COST 60,000 65,960
Fixed Coste 40,000 44,000
TOTAL CCETS 100,000 109,960

£ig.5.
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2:3.1. SALES REVENUE: (continued)

However, this is not the £8,5C0 increase we
expected, and in fact from our calculations we
would expect the following change in revenue:

From price chenges .+ &£18,000

From volume changes + £10,500

¥rom mix changes + £ 9,500
giving a total ircrease of + £38,000 against
an actual increase of + £37,000

The xreason for the difference betwesn ihe
actual and calculated increase in revenue, is that our
calculations do not take into account the "interaction
effect" between price changes asnd volume changes for
individual products.

In fact in this case this "interaction effect"
reduces the sales revenue by £1,000, Indeéd if the
calculations of effects of changes are performed as we
have indicated, then the difference between the total
calculated change and the actual change can be attributed
to this effect,

A simple mathematiczl explanation of the reason
for the occurrence of this effect can be found in
Appendiz A, This explanation also forms the basis of a
single simple table, which when produced can be used
to evaluate all the values of changes including the
interaction effecte.

203. 2 TOTAL COSTS

The first piece of information we require for the
total cost analysis is & simple breakdown of costs, as
shown in fig.5. opposite. We have a net increase of £9,960
in tha total costs of the department to account for.
However, fixed costs zre often beyond the control of
departmental managément. If that is the case here, we have
an increase of £5,960 in variable costs to account for,
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2.3+2. POTAL COSTS: (continued)

The second set of information we require is a

comprehensive liast of all changes that have taken place
in the department, which affect the variable costs, In
this case they are shown below:

List of changes made or imposed on the denartmént.

1e

2e

3.

4.

o o
Increase in volume - 1C%

Cost reduction actions:

A Projeet 1 saved 3 operators

B Project 2 saved 7 operators

A5

C Project gaved 4 opsrators
D Project 4 saved O opsrators

E Project § reduced maintenance
requirenents by 406

Twbour figures:

PERIOD 1 - 40 operators PERIOD 2 -~ 30 operators.
Inposed cost actions.
A. Materisl cost increases

.t !
(i) 9% on raw material costs.

(ii) 207 on maintenance materials costs,
B, Vages increased by 50%
C. Maintenance wages increased by 507,
No cost reductions of non defined origins,.

Pixed costs increased due to increassd staff
salaries,

Now we have the information required to account for the
changes in the various sections of varisble costa, We
must now examine the variable costs individually, and
asee which actions had an effect on them.
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2,3.2 20745, CO57S: (continued)

e 2y

HMaterial Cosis,.

From fig.5. we see that we have an increase of
£2,000 in materials costs to account for. Tha increase
hes been caused by: :

1. A volume increase of 104, Assunming
that each product contains approxinately
the same quantity of materials, then a
107 increase in volume would result in a
£1,000 rise in materials costs,

2e Ve also have a 95 increass in raw materials
costs, and 9% of £10,000 = &£900,

The two factors account for £1,900 out of a £2,000
increase in materials costs. However, once sgain we have
an “interaction affect” between price and volume ( see
Appendix B ) end this accounts for a further £90.

Thus we can say that the increazse in materials
costs was caused by:

1. Volume change + £1,000

2 Price increases + £ 900

36 Interaction effect + & 90

£1,990

The £10 difference between the actual and calculated
change in materials costs is in fact dus to s rounding error,
caused by the selection of figures for this example. However,
there are ©Other reasons that might give rise to a similar
discrepancy.

€uBay (1} The estimate of a 9% rise in prices
nay have been based on an average
figure for a number of prices nmaking -
the totasl materials costs,

(2) Trere nay have been some nanagement
actions, which affected materisls
costs and are unknown to us,



., 2:3.2. TOTAL C0STS:(continued)

Materizl Costs

N.B. It is woxrth noting that in this case the materiels
cost is only 10% of the total costas. If however, it had
been the most importent cost, it . might have been necessary
to analyse the effect of a change in product mix, especially
if all products did not contain the same guantities of
materials.

Lebour Costs

The labour costs have increased by £5,000, whilst
the number of operatoras has fellen by 10 from 40 to 30,
Now from the list of actions sifecting the department we
see that the Bllowing have affected labour costs:

fe A 10% increase in volume we assume wvould
indicate the need for a 10 increase in
labour.

2. However, we have 3 cost reduction projecis,
vhich resulted in labour reductions:
A. Project 1 saved 3 operators.
B. Project 2 saved 7 operators.
C. Project 3 saved 4 operators,

i.2.y, A total saving of 14 operators.

For the purpose of analyesis it is irmpoxrtant to know
vhether the savings were made before or after the volume
increase. Let us suppose that in this case it was after.

3. We also have wage rises due to negctiations
and incentive schemes, resulting in an
average incresase in labour costs of 50/,



25320 POTAL 00STS: (continued)

Tabour Costs

The order in which we sccount for the effecis

is dependent on the order in which tne labour chenges
occurred, is84., in this case the volume effect
before ssvings,

Thersfore, we can say the actions have the

following effect:

Te

2,

De

lting in an

The volume increase of 109 rozu
= £4,000 or 4 operators.

incresse of 10% of £40,000 -

The labour reduction projects reduced the
operating strength by 14 operators i.ec., a
saving of £14,000,

Pinally, wages rose by 50% i.e., 50% of
(£40,000 + &£4,000) - &£14,000 = 50% of £30,000
= £15,000

Thus we can account for the change in labour costs
as Tollows:

— 1. Volume changes increased costs by + £ 4,000
2. Labour projects reduced costs by - £14,000

3. Wage negotiations increased cost by + £15,000
giving a net increase of labour -costs of + £ 5,000

There are a number of points that should be noted

about the aboveevaluztion of changss:

e
2e

The absence of an interaction effect.

The fect that if the wages calculation had been
performed as either the first or second calculation,
then all the effects would have been larger, but

the net effect the same,
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© 243.2, T07AT, C0STS: (continued)

Lgbour Costs
%s In certain cases it may be necessary to consider
the effects of change in product mix.
However &ll thesc points sre dealt with in Appendix B,
Whilst we are looking st the reascons for changes in
labour costs, there are cther ratios, esasily proauced, which
may indicate how effective mansgement of labour has been:
For example:

1e Average wages of operators.
£l L] .9

2.1s Value zdded per operator = Sales Rev, =~ Material Costy
No. of operstors

2024 Value zadded per operator sfter the effects of
price increases and product mix changes have
been accounted dr.

L3
3s  Average labour cost psr unit - the usefulness
of this figure will deperd on two factors:

A, Labour content of different products

B, Change in product mix,

For the accounts we sre examining the retios are ss fellows:

Av.Wages per op. £1,000 per period &£1,500 per period
Value added £2,3575 2.1.84,33%5
per op. 2.2.£3%,850 (less »price
(+ mix changes
Av,Labour Cost £ 40 £ 40.9
per unit
'So we can see from the ratio that the average wages have
risen by 50%. However, the uverasze cost per unit has
rewained almost constant, snd the value added per operator,

after price increases and mix changes, has risen by approri-
mately 63%. This indicates that whilst wages have risen by
an apparently substantizl asmount, improved nanagenent of
labour has more than compernsated for the increases,



23.2, TOTAL C037S: (continned)

Labour Costs

Depending on major cost areas of your own
department you may generate other mtios, which would
be useful in evaluating performance.

Finally, it is often of interest to munosement
to know to whet extent inflation affected the rise in
wages. e.g. if inflation over the peried had been
epproximately 207 then management would have expected
" a cost of living" rise of the order of 20% to bs
nezotimted, before any other demands for increases, So
we might wish to show our changes in labour costs as
follows:

i
e

1. Volume changes increased costes by + £ 4,000

2. Labour project reduced costs by - £14,000

3e Inflation increased costs by 4+ £ 6,000
4, Further wages negotiations

increased coste by '+ £ 9,000
giving & net incresse in cosis by + £ 5,000

This presentation dess also show menageuwent savinge in a
more favoursvle light, since we can now compare savings
of £14,000 against increased costs of £9,000,

N.B. This inflation effect can also be ersmined for
for price increases. In this case mansgement msy reasonably
assume that prices will increase at the same rate es
inflation, and then the real effect of negotiations is the rise
in prices above the rate of inflation.

Maintenance Coats

The maintenance costs have fellen by £1,040. In
this case maintenance costs in peorioed 1 are msde up of:

£3,00C -~ materials

£2,000 ~ labour

( We assume that maintenance costs do not vary with volume. )
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2.3.2. TOTAL COSTS:(continued)

Masintenance Costs

Now muintenance materiels priceshave risen by
- v
2Q§, and labour costs by 50

w

i.e., & %otal increase of £600 + £1,000 = £1,600
to 86,60()’

However, due to managenent actions maintenance
costs hove beea reduced to £%,960 not increzased to £5,600,
so managemants saving is £2,640.

This assessmant could have been srrived at a
different way, it if were known that the reductions in
& ’
labour and materisls werz hoth 40%

oA . 3
€.ges & 400 reduction in maintenance costs by
menagement actions would have saved:

+(1) £1,200 - in material costs
(2) £ 800 - in labour costs

= £2,000

P ]

However, because of the materials and lalbour increases we
have instead savings of +£1,2OO 21.20 = &£1,440

£ 800 z 1.50 = £1,200

P

£2,640

This checks with accounting figures because without savings
we would have had costs of £3,000 x 1.2 = &£3,600

*£2,000 x 1.5 £3,000

i

£6,600

which less savings gives & net Tigure of £3,960
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.2.3.2. POTAL €051S: (continued)

Power

Power costs and "other" costs are almest
insignificant in ccmparison with total costs, and
hsve not chenged, so ve can ignore them.

Fixed Costs,

These cozte have risen by £4,000. This might
bhave been caused by an increase in staff palaries.
However, in many cases fixed costs are allocated to
departments by tne accountants, and are in many instances
beyoend the control of maragement. It is perhaps vorth
noting that becazuse the costs are "fired", the sccountant
is often able to predict them with a reesonable degree of
accuracy, and in this case the incresssz of £4,000 may
well have been budgeted for.
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< .2.4. SUMMARY OF THE TOTAL FINANCIAL EFFECTS CF ACTIONS:

Change in profit = + £27,040

Financial effects of changes:

Sales Revenuey

Price increaces + £18,000
Volume increases + £10,500
Product mix change + £ 9,500
Intersction effect - £ 1,000
+ £37,000 + £37,000

Material Costs

Volume inercases + £ 1,000

Frice increcases + £ 900

Interaction effect + £ 90

Rounding error + £ 10 3
+ £ 2,000 -~ &£ 2,000

e e

Labour Coats

Volume increases + £ 4,000
Cost reduction actions - £14,000
Wage:. increases + £15,000
+ £ 5,000 - £ 5,000

Maintenance Costs

Cost reduction actions = £ 2,640
Price and material rises + £ 1,600
- £ 1,040 + £ 1,040
Power and Other Costs 0 0
Fixed Costs + £ 4,000 - £ 4,000

+ £27,040
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2.4.(Continued)

.

Thus we have a change in profit of + £27,040 from
the calculated values of various effzcts, compared with an
actual change of + £27,040.

N.3. In the above table increases in costs as compared
with increases in revenue have en adverse erffect on profit,
So when the net effect of actions on different costs are
totalled to obtain the final change in profit their sign
changes i.e. increases become negsiive, and vice versa,
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Appendix A

. o g S ittt

THE INTSRACTION EFF=c? (4P, 4v)

-

In the analysis of change in sales revemie we found
that the net effect of the three reasonz for change that we
considered, were not eyual to the actual change. At the time
the reascn for the difference was attrihbuted to an "interaction
effect" between pricz and velume changes of individusal precducts.
This is shown to be the case il we prodiuce some simple mathe-
matical expressions for change in revenue, for each of the three
effects we considered,

Let P! = The price of g unit of preduct A in period 1.
. N

Vy = The number of units of product A sold in period 1.

PA + dPA = The price of a unit of product A in period 2.

where clP‘l1 = The change in price of a unit of product 4,

and Vg + d¥a = The number of units of product A sold in period 2.

similarly dVA = The change in the number of vnits of product A sold.

Then, if we apply & similar notation to the price
and volume of products B, C, D and E fér periods 1 and 2, we can
express the revenue for each period as follows:

Total Sales Revenuz for pzriod 1

-

S Pa Wiy 4 CREIS. SR ¥

+P X
AR B 'n p Vg * Py N “Ep Vg

We can call this expression = ;E: Py

Whercizlis a summation sign giving rise to the
first expression,

(e
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Similarly the Total Sales Revenue for Period 2

= (‘p‘g‘_ % dpfx) (V}-i,. + cW}-i) 4+ (FB e dPB}(‘IB + dVB) 4+
(

(Pc + 4P, ) (VC + ay ) + (P.+ dPD)(VD+ dVD) +

(B, + aBy ) (V, + avy)

L2 P e, Y o+ av )

Then the change in Sales Hevenue between period 1 and 2

=Z(P +dP ) (V4 av) P 2T
= LR, #7,P.aV +2,VaP +) 4P, aV, =~ ) R.V.
S0 TR APVl D ap, V. L L

Now turning to the .caleulations which we - performed
1« The effect of price change we said was
equal to the Revenue from FPeriod 1 Volumes @ Period 2,

‘Prices - Hevenue from Period 1 Volymes € Period 1 Prices’
which expressed in the terms we have used above is

Ry

FE R (e dB) ST Pl =2, PYL 4T.aP <D BV

e

74 V.ap

This is the. first term in expression A,

il

2. The effect of volume change we said was egusal to
the percentage change in volume x Feriocd 1 volumé @ Period 1
prices ( i.e. Period 1 Revenue).

SO T s e
20

He The effect of the product nix change we said was

: equal to the Hevenne from Period 2 Volunes @ Period
1 prices minus Period 1 Revenue adjusted proportionally
to the overall volume change,

Sl p ¥ r ey TN (22 ¥a 3

4



Vol. Vol. Price Price
in in . in in
Product.) Pd.1.} Pd.2, av Pa.1.(2) Pa.2.(e)l ar(e) | aP.av(£)
A 100 10G 0 250 250 0 0
B 200 300 +100 } 100 110 +10 41000
C 100 150 +50 200 200 0 0
D 400 300 «100 | 50 €0 +30 ~3000
B 200 250 +50 100 120 +20 +1000
TOTAL | 1000 | 1100 +100 =1000
w YV = Y] = av = dP.a¥
fig.6. .
Product VxaP (£) PedV (£) PxV (£)
A o) 0 25,000
B + 2000 4 10000 20,000
C 0 4+ 100C0 20,000
D + 12000 - 5000 20,000
B + 4000 + 5000 20,000
TOTAL + 18000 + 20000 105,000
= \‘.ﬁP - ?dV = Povo

fig.7.




Now the volume effect + the product mix effect

Zo0Y s ZaPN, +BVY) - FaPVe 2% at)
2V s

il

.7.:1\?2 V., +;_JV,_: R +/,,.’.:P.d:f i
v

RPN £V e PV, Tiav
L

<=
ST iR e 2 P,
P
- This is the second tzrm in expression A,

Thus we have accounted for the first twe terms in
expression A, leaving only 2 dP. 4V, which when expanded
is equal t .

dPy aV; + dPg dVp + dPg dVg + dPp dVp

- dPE dVE

i.e., the effect of the interaction of price and volume changes
for individual productsz,

: IT we look at fig.6. opposite we can see that in fact
;E:d?. dV = «£1,000, and we nust adju st our (caleculated change
in revanue by this amount, which reduces the figure from + £38,000

to the actual figure of + £37,000,

Indeed if we add to fiz.6. the table shown in fig.T. we
have all the information required for an exeet evaluation of all
reasons frr change ir revenue. Aleo this full 4able would be
useful for future referejice when considering the effects of
possible changes in future schedules. It could be used to
deterrine those changes, which would have an adverss effect on
revenue, end hopefully lead to their being rectified,
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Finally, it is useful to knoV¥ when the interaction
effect is unimportant i.e. zero.  This condition will
autoratically occur when either:

£ v w3

1) There are nc price changes during the
period under consideration i.e.

dP = 0 ,', @P, d¥ = 0 for every product
or,

-

2) There are no changes in total volume and

product mix i.e. no changes in individual
volumes,

80, dV = 0 and dP. 4V = O for every product

Otherwise we must have an interaction effect analysis,

N.B. We can use the tebles shown in fige. 6 and 7 to
calculate the effects of changes for varicus variable costs
provided we know the amount of varisble cost for each product.
Similarly if we know the profit margin on c2ach product we can
calculate directly the effects of change in price, volume,
and mix on profit.
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Appendix B

s o s

THE IMPORTANCT OF TID3 INDZRACTION RFFICT
IN MATERIALS AUD La30UR COST ANALYSIS.

1e Materizls Costs,

In this case we can apply the expression derived for change
in revenue, to the change in materials cosatis,

i.es Change in costs = P, 4V + V,iP + a.P.4.V;
In this csse since we are ignoring the effect of product mix
change, the volume change effect is simply P.d V. The price

change effect bdng V.d P,

If materials costs for period 1 where composed of:

1,000 tons of material @ -£10 per ton.

then P = £10 ap 4+ 9% of £10 = + £0.9

i

Vv = 1,000 av

+ 100 tons.

So change in costs

= &£,000 + £00 4+ £90 = + £1,990

ieen’ 83 Ht’lted doPcdov = “+ ﬁqo

( In fact we are still £10 sLort of the actusl change in
2 1~ »
costs, however, since this represents an error iﬁ we can ignore
it).

2. Labour Costs

You may remember in the anslysia of labour costs we
apparsntly hed no interaction effect in our calculations. Thias
was in fact because for each of the labour chunges there was no
wages change, and so in each case 4P = 0 . ., dP.d.V, = 0O

dV = change in the number of operators). Then when vages
changed dV = O so once again dP 4V = O,

In fact the occurrence of the interaction effect does concern
us, if as was mentioned, ve considered that wages changes could
have accompanisd ones of the volume changes.
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2 labour Costs:{continued)

We lmow that labour costs are dependent on two factors:
( 1) Vages per operator - P.
(4i) Number of operstors — V.

Now in our example dV was first dependent en chaznge in
volume of units produced and then on management sctions,

e

So we might express the change in labour costs in the
following way:

(1) 21 av1l «+ WV1.dF1 + 4PL,avVi
N

(2) Pp2,ave 4+ V2,dP2 4+ 4P2,av2

where dVl = change in no. of ops. due to velume changes
dV2 = change in no. of ops. due to management sctions,
PL = wages per op. at the beginning of period 1.

P2 = wages per op. at the beginning of period 2.

Then depending on whether the wages inecrsase occurred during
period (1) or (2) we have the following:

A, Wi

40 ops. 1 £1,000

Ll
]

]

avi + 4 ops,. dPl = O - No wages ris

&

Then the change in costs = £1,000 x4 + 40 x 0+ 4 x O

= + £4,000 ( = P1.4N1)

So for period 2 ve have:

V2 = 44 P2 £1,000

]

av2 = « 4 apr2

i

+ £500

giving a change in coste of P2 av2 + V2 ge2 + 4p2.av2

= 4+£,000x ( ~14 )+ £00 x 44 + £500 ( - 14 )

It

- £14,000 + £22,000 - £7,000

= 4+ £1,000
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2. Lebour Costs:lcontinned)

So we would express the change as follows:
w3

1. Due tec Increased Volume + £ 4,000
2. Due to Managemmt fLction - £14,000
%. Due to Wages Increases’ + £22,000

4, Due to Interaction Effect - £ 7,000

-

giving a net effect of + £ 5,000 (equal to the
' actusl change).

In the above evaluation manogement sovings are only
£14,000; howsver it would be reasonable to argue that in faet
the interaction effect was slso caused by menazenent actions
and so the effect could be absorbed to incrsase savings to
£21,000,

Alternatively B.
Vi = 40 Fl = £1,000 - Period 1
aVl = e Eml e + £500

Then change in costs = £1,000 x 4 + £500 x 40 +£500 x 4
+£4,000 + £20,000 + £2,000

in period 1

= 4+ £26,000
and V2 = 44 - P2 = £1,500
d¥2'=8 14 dr2. = 0 - No wages rise,

Then change in costs = -~ 14 x £1,500 4 0 x 44 + 0 x - 14

in period 2.

il

- £21,000 = Effect of
Mansgement Actions.
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.2+ Labour Costs,

Again the net effect of the changes = + £5,000 only
in this case the interaction effect is betvesn weges and
increéase in operator strength due to volume change.

So we can see, by comparing these figures with those
produced in the original analysis, that whilst each nethod
produces the sama correct end result, the values assigned to
the individual reasons for change may vary significantly,

Pinally, if we were to examine the effect of a change
in product mix on labour costs, we would have to determine the
cost of labour of each product, and then perform the seme type
of analysis as was used vhon we exanmined the effect on sales
revenve, using labour cost instead of price in the ecleculation.
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DETAILS OF WORK PRODUCED BY COMPANY

EMPLOYEES ATTEMPTING TO PERFORM PROFIT

IMPROVEMENT _WORK .




1.0,0.

LOCKHEED

LARCUR MODEL.

COST BREAKDOVN:

Over a period of © weeks the charges to the various departmental
ceoat coJes vere examinad snd an average cost atiributed, .

The operatives working in the Lockheed Department were allccated
to the various sections.

From the information sbove it was poszible to allocate cosis to
the verious sections.

1.1,0, Rubher Preparstion Cdsy Code 3120/D
Charges allocated were based on the average of the

latter 2 weeks of the 9 week period, due to shift
changes i,e,, 3 snifts to 2 snlfts.

E218  x 52 = £11,%536 v,8,,

12505 _:ig_g.{lnﬂ'

i el
{.2.1. Compression Cost Code 2122/D & X
# 17 ¥ale Directs s&ni 3 Male Indirects
i ‘

£826 x 52 = £42,952

"tJ

I'E-l'

4

1.2.2. BEydiesmolds Cost Code 312%/A &

£1 O’ ?G“.

i

- ¥Mele Directs £207 x 52

l

3 Male Indirects £796 x 3/43 x 52 = &£ 9,563

TOTAL = £20.532 p.o.,

1.2.3. Bdevicks Cost Code %12%/2
! 27 ¥ale Directs £1,%15 x 52 = £63,280
10 Male Indirecta £796 x 10/13 x %2 = £31,824

TOTAL = “‘:10‘:‘4 ?O’:— ‘D‘f':,_.,

1 93.0. -.‘i_f ':‘?‘in

1.%.1, HKoohine Trin Cost Code 3124/D & 1
1 Hale Direct £52 x 52 = £ 2,704
7 Femnles Diract £214 x 52 o R [

TOTAL = £1%.83%2 p.a,,




1.3.0. Finishing:(continued)
1.3.2. Auto Iathes’ Cost Code %125/A

2 Hale Directs E418 % 52 = L6, 15608 R

1e3¢3, Hand Lathes Cost Code 3125/5

1 Male Indirect & 54 x 527 = EI2,808

2 Females " .
£277 x 52 = £14,166
T Penales Direct
TOT!‘.L = £-1 T 2 00‘-‘: TVafia ]
1.3.4., Double Cut Lathas Cost Code 3%25/D
2 Male Indirect £i05 x 52 = €5,356
_ n ' '
| 1 Fenale z £143 x 52 = £1,436
- 6 FemalesDirect $

TOTA_L = £12‘7_93 Daay

1¢%.5. ¥heelabrate, Rectification,.
Clean

Cost Code %126/D & I

1 Male Direct £58 x 52 = &£3,016

{1 Female Indirect &£246 x 1/9 x 52
= £1,421

TOTAL = P.»f [} 437 Palie »

N
—
ny
%)

o
2

1.3.6. Miscellaneous Finishing Cost Cede °

1 Hale Direcct €49 x 52 £2,548

5 Pemales Indirect £82 x 52

il

- £4,264

TOPAL, = £6.812 pesie,




1.0.0, COST BRrRAAKDU ..v

1.4.0. Inspection Cost Code 3127/D & I

it

47 Femsle Directs  £1245 x 52 £64,740

6 Fomales Indirect &£184 x 52 £ 9,568

':I‘OTI"II = é:r{‘# + ?)L.\'r:l- Q_’ a_o #

-

1.5.0.  Vendor Ghockers Cost Code 3224/D
1 Male Direct £238 x 1/5x 52 = £2,475
8 Females Dir:ct £216 x 52 = £11,232

§OTAL = £13,70T Deney

1.6.0. Desnatich Cost Code 3128/3
2 Pemales £21S x2/7 x 92 = £3,255 V.5,
1.70.  Outvor
1.7.1. Internal Cost Code 312%/3
5 Females £219 x 5/7 x 52 = £83,158 v.a.,
172, External Cost Code 3120
Cost of finishirg parts outside the
factory = £208 x 52 = £10,816 15,
B e Ir‘ titutions :
Tnvoiced 1975 ' = £ 6,049 p.a.,
1.8,0. Sorting _ Cost Code 3126

5 Fomgles £246 x 5/9 x 52 =  £1,106 Bty

1.9..0. Count,Bort and Checl . Cost Code 3128
3 Males £857 x 3/20 x 52 = £6,873
{ Fenale £156 x 1/5 x 52 = £1,612



1 .0.09

COST BRAAKDOVN

1.10.0.

1811.0.

1.12.0,

¥ash Cost Code

3 Fepales £246 x 3/9 x 52 = £4,263 D8,

Acdditionanl Finishing | Cost Cods
%3 Females £156 x 3/6 x 52 = £4,835 p.a.,
Departnantsl Services : k

f1.12.1. Stondards Hoon Cost Code

4 ¥ale Directs £238 x 4/5 x 52 = £2.201_v.s8.,

1012&2. }:Ould Stores COst code
3 Males £837 x 3/20 x 52 = £6,873 v.a.,

1.12.2. Clezners stc., . Cost Code

Pt B S AR A

3126

3128

3224/D

31283



=F e

2.0.0- T AI!IJr Cz’ ‘L‘IﬂI. 24

2610, Barvell Seection

See Appendix 1 for time allocsted to Compression,
Hydramold and Edgwicks,

2¢141s Conmpression

- £11,336 x 40/156 = £2,902 p.u.,

2¢1.2, Hydrepolds

£41,336 x 30/156 = £2.182 p.a.,

2:1.3. Bdmmicks

11,336 x 86/156 = £8252 p.a.,

2.2.0; 2":3111\'.!:..2_.:' Secti@n

2.2.1« Comurassion
-

£42,952 p.a.,

2.2'2‘ g‘f’__‘__‘:‘jt._“;c‘lﬂs

820'332 pu'.-i.o [

2.2.5+ Edgwicks

£100,204 p.z.,

22320, Finishins Section

2.5.14 Lomvression
1/8th of total Outwork Charges = £ 3,125 p.zo.,

+
Total remaining finishing = £24,286 p.a.,

TOT.{L - r9u7| 411 .pa;io'

2:%.2. Hvdramolds

%/8ths of total Outwork Charges = £9,376 v.».,



2.0.0.

COST ATLOCATTIOH

2.7.0.

21400-

2.5.C,

2.5.2.

Pinishine Section:(continued)

2:343.

Edasricks

1/2 of total Cutwoerk Cherges
+
Remaining finishing charges

TOTAL ﬁ__£§9L§§4 Pslleg

Inspection Section

Costs allocated on & volume of parts

2.4.1,

Comnression
LOMDPTEess1on

N

16,4/100 =

£74,308

2.4.2,

11.4/100 =

2.4.3, Riruick

72.2/100 =

3
-+
-

il
(9]
(62
bl

Vendor Checis
2.5.1, Cowmpression

il

£13,707 x 11.4/100 =

Fdpicks

£13p707 x

295.39
72,2/100 =

£12,502

£57,382

basis,

£12,186 p.s.,

£2,248 p.8.,

£y, 557

1efley

£9.898 Dty



3.0.0. LABOUR CC OF RWIJECTS.

3.1 .O- COTIITJ‘“Qt;i H

T

.’*.o uldi nge }.e "r ects = 28 € 6 ;""::1
>
Detis?

Finishing Rejects =

The above Tigures are based on totsl production
rather than on good parts,

Babalts B.rupll

Foulding Cost = &85

i
.
\n
-3

Finishing Cost

TOTAL CosST = .{;..,".‘3;3_.?_‘ 2y

3¢1:2, Mouldingz Section

Koulding fost = £12,293

H

"
Ma
!
D

Finishing Cost

TOT-"\L CC S? = M_L_:lg__p_c___&o [}

3.f.3. Pirizhine Secticn J
Moulding Cost = £7,845
Finishing Cost = £1,480
TOTLL COST = £9.325p.2.,

3e1e4s Insuection
Moulding Cost = £3,488
Finishing Cost = £ 658

. TOTAL COST = £4,145 D.g.,

%4145,

Hi

Totul Moulding Cozt E28 45T Deee,y

i}

Tot=) Finishing Cost £ 4,614 poa,,

@gzébz- ﬂ:};r -“-F“'.:::éégﬁi_'(l? T"‘I:*"“" !



‘3 .0‘0.

=
i

LABOUR COST OF RUJECTS:(continued)

3.200.

352.1.

%4242,

342430

-5e2e50

Moulding Rejects

Finishing Rejects

Barwell
Moulding Cost
Finishing Cost

TOTAL CO3T

Monldins Saetion

MHoulding Cost
Finishing Cost

TOTAL COST

Finishing Section

oulding Cost
Finishing Coat

TOTAL COST

Inspection
Koulding Cost

Finiching Cost

TOTAL COST

Totul Moulding Ceost

Totel Finishing Cost

POTAL COST

i

]

25,0%

£545

L8617 Detey

£5,083

£ 670

£5,753 De24,



3200

-I9m

ABOUR COST OF 30J3C7S: (continued)

34340,

A rgd nlre
WIS

feiass
et ]

Houlding Rejects

Pinishing Kejects

3036t

Forvell
loulding Cost
Finishing Cost

TOTAL COST

Be5e2e ection
Koulding Cest
Finishing Cost

TOTAL COST

Finishing Sesction

355

¥oulding Cost
Finishing Cost

TOTAL COST

3¢344e JInspection
Houlding Coat
Pinishing Cost

TOTAL COST

34345,
Total Moulding Cost

Total Finishing Cost

i

H

i

12.05%

4,725

£12,075
£ 4,730

£16,805 p.2e,

L 8,421

(82]

]
\SY

2258

£11,719 Detiey

£6,465
£2,532

r‘.ﬂs ‘397 !)t_';:%»n 3

£27,T14

£10,855

£38:569 D20y
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3,0.0,  LABOUR COST OF REJECTS:(continued)

34400 Total Lshour Costs of Rojects for all) Sections:
ifoulding Costs £62,261 p.a.,
Finishing Costs £5 ;600 Py

Total Coct of Labour
used to produces Rejects = £79,0661 _p.a.,

Tth Fedruary 1974, G. H. Hunter,
Process Engincer
North Factory.



LOCXHEED DEPARTMENT

BARVELL

COIMPRESSION

1' -912,952 Pafla

3LANK STORHS

£1 1 . 336 poal

-—_.a_-.-._-......i......_,. -

HYDRAXOLDS
£20,%32 Pee.

VACHINZ TRIM

AUTO LATHES

HAND LATHZ
802 poﬂo

FINISHING

£5,406 p.a.

{
com;'r/som/ I

IR ;o7 IL L5
oown o | [EmmmEs | Jwsse.
Jijf““ E RSCT/CLEAN
(AT ps £2,219 p.a.

SORT WASH

FA,264 pa- r £1 ’421 pnao ‘h,

_élgng 2] 5

MACEINE TRIM
£13,832 p.a.

TS R0 (R

Fes

| DOUBLE CU"‘

LA.TH‘JS
£8,315 va_

l-_—_. -

INSPECTION

SERYVICES

«“33.085 P.as |

MOULD STORES
5:6,8?3 Da.lls

£74,208 p.a.

e

SORT
£2’842 Pnao

|

CORD STORES

EDGWICKS
£100,204 p.a.

e — - ST—

AL‘"‘O LA""L{SS
| £6,135 p.a.

Fo —y

} |

! II'L#_U.; oI / i
R:I' T/ . .d.,a.hJ.I

L £2,219 p.a. |

i iy

|‘fa.S-.I
£2 I3 8‘:2 P alle i

VENDOR CHECK

£13,707 ».a.

e

| pmseamex
I £3,255 p.a.

l

TR mmqms
| {EoMEwQAK) ;
£10,816 p.as |

it i s i

1
HAND LATEES |
flo‘! I ,OOO p.a.c

Yo
diadis p

—Trvarey

| FINISHING
| £3,406 p.a,._

|
OUTWDJ\\.{( C'i.c‘ Ll r.l

{ = reen !
\ '\.-J.L.) :-
£6,04 9 pP.8s |

S
FINISHIING
i £48356 p.a,

RELFIRX |
£11,761 pa. |




igurcs recorded are tlose reeceived over a len week pariod.

early

.

conasunption was determined,

MATEATALS

= L 10

YT AY C

FKODEL

— i — L Sr——

Weight Yeight Veight % Veln

Kg/?Cﬁk. Kz/1 wk. | ¥e/48uk. | Disposecd.| & Pe
listerial received 107,210 10,721 514,608 o 120,9%5
Total material disposad 66,175 6,518 317,564 61.73 T4, 65
Plazh returned at pressca 16,£38 1,664 €0,632 15.T1 18,¢
Flesh returned at finishing 21,184 2:118 101,664 18.76 23;
Paris scrapped at presses 1,669 167 8,016 156 1,884
Yarte serapped at finishing 6865 €S By ate 0.64
Perts scrapped at inspection 9,653 866 46,268 9.01 10,895
Farvell die heoed 5;993 599 ?Bf 152 5.59 0:
Parvell dblanks 2,749 275 $3,200 257 310
Yuterial froo Venk stores T7,39% 740 354520 €.,90 8,347

5y caleulation the

Yalue of patericd) is bas
Accounts Departuent of

on ficures reccived frem the

£0.,2750/ g,

Total value of material disposed

Approxinmate value of parts scrapped as mat

terial

!:74 ¥ 651 T" tio

T e ]

£13; £58 ¢80

A s PRl e e 4 e




\PORIAL

.

P OF A
ED FROM THI MILL

l

15,7

17,57

e A s

15,6

[ SRS/ A8

».

CERAEe _-_,.-__%:_ L

2.0i

e T

o T ee A e e e — e ool

MILL

e R

[

!‘Iq E olL L]

P

————

LAB,

%

/

CCHPOURD STORES -‘;

BT A ——

b

BARWELL JLW*
_____ BLANK & ;
CORD 103

¥

P s e o —— ——— e ——

KOULDING SSCTION|

—— = e

" couw?, SORT
AND CHECK

]

[

SECTION

R e T

PINISHING

LT iyrym
iS2EC

15 TION

T

s -

|
SO

e -r.__... =

N
£

IS L REEe

WAREHCUSE

v e s s e ol

-
<.
f.

RECEIVAD IN THE

PJ-«"QT Hur\I \f‘ :.l:?L}i‘.

('\}1!} C'! 91' '“‘-I' s &

-.-...._..._.__,,.. ps

S

el

Hia

DI DS

5,59

T L ——.

AT
5 |

e a3l s, BLA

T.51

RS o _.},.

318.49 > FLASH

20,73

1.33 PARTS

'
w19, “'“:r" FLACH

30_1 ‘a 4 =
ANTS

19,06

s s e ‘1,«

i
¥
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GIRLING SCRAP COSYS.

1.0 BoRP TaRES ( 1.1.74. = 31.3.74, )

Total parts insp. = 11,433,792 % of total.
Total good parts = 9,789,257 85.56
Total scrap parts = 1,644,535 % 1454
Moulding serap purts = 1,300,794 11.4°

Part/off scrap parts

2., 11.4% MOULDING SCRAP

343,741

Cost of wasted labour (using figrures on Model)

1.
2.
. 3.

4.

3. 300

]

Rubber Prep, cost

Moulding Labour cost =

Finishing Labour cost

-
Inspection Labour cost =
I

Total labour cost of
moulding scrap =

£2,600 p.a.
£8,800 p.a.
£7,200 p.s.

£5,600 pia.,

£24,200 p.a,.

-

FINISHING SCRAP

Cost

2.
D

4.

of wasted labour (using figures from Model)

Rubber Prep., cost

Moulding Labour cost =
Finishing Labour cost =

Inspection Lebour cost =

Total lahour cost cf
finishing scrap =

£ 700 p.a.
£2,300 p.a,
£1,9C0 p.a.

£1,500 p.a.

£6,400 p.a.

TOTAL LABOUR COST OF SCHAP =

oT‘in

£30,600 p.a.

3.0

% of good

100



4, Materials Cost of Scrap

v

Annual Materials Costs = £60,000 p.a.
Materiuls Cost of Moulding Scrap = £ 6,800 p.a.
Materials Cost of Finishing Serap = £ 1,800 p.a.
Total Mzterials Cost of Scrap = £ 8,600 p.a.

5. Cost of Scrap in Terms of Tost Revenue

Total scrap parts in first guarter of 1974 1,644,7%4

1]

» Av. selling orice of parts in first quarter £0,02 per

-,

« « Snles value of scrap £3%,000 aporox,

or = £132,000 p.8s




s IRLING LAEOUR CQOST MODEL.

b

RUBBER _PREPARATION (5101) |
7 Hales

Direct

= rzzaeo;:a

/\

HYDRAMOLDS (5104)

13 Fulltime Opa.

4 Twilight Ops.

‘\“‘_‘_\‘
e o™
INDIRECT OPS COMPRESSION (510
Coated to (5103 & 51 !
3 Checkers 25 Fulltime Ops,
2 Mould Cl
1+ eaners_"_‘ - 254,960
//
—
/

LTés [ 9t

[ garp ramw (5108)

7 Fulltime Ops. b

ns itvtin—s INDIRSCT l
'({I ? ozework 2 Fulltime Opas, —j' s ,.,]Im 4 Twilight Ops, E————
3 | = £4,800 pe +(3 Fulltims ). 4 R
|- TR MT Sogpientore | | |5 masigne PR FoeS
il ] - - Y e ' L
2 7 \
) b
3 % ¢
3|
b
\‘ - \\ .
LN s . %
N vd .
\\\ / b P 4
Ko o N/
e ettt et et et Saitna s i T' NSt Sy g seanion
GRINDI‘G £105) HAND LA”HES Lpiﬁr)' JRBER REHOVAL

2 Fulltime Ops
1 Twilight Op.

= £3,980 p.a, |

AUTO_LATHBSQ 5105 )J'
4 Ind. Setters 5 Fulltime Opa,
i 4 Twilight Ops,

= £9,600 p.a, = £11,480 p.a. l

1 Storemsn )

= | Pleansra ;I

=£3,000 p.a. |

WASH & RUMBLE (5105)

1 Fulltime Op.
- £1,500 p.a,

INSPECTION (5106}

38 Fulltime Ops = £49,130 p.a

12 Indirect Ops = £23,730 p.a

ngsparcﬂgﬂ1ozﬂ
2 Fulltime Ops, |
(Indirect)

= £4,730 p.e. !

(5105)

2 Fulltime Ops.|
3 Twilight Ops.

= £5,580 p.u

VR

Costs end mandin

last quarter ol

i 69 of

1973,
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SUMMARY OF GIRLING LaBOUR (F2CH MODRL)

STAFF - 17

OPZRATIVES - 155 {including 17 Twilight Ops.)

( Dir.Ops. - 83 Insp,Ops. = 33 Final + 12 Other Insps.)
( Other Ind. Ops. - 17 )

12 Batioc of Dax : 1Ind Ops.

1

838 : 67 = 1.31 = 1

2, Rutio of Insp ¢ Dir Ops, = 50 : 28 = A
3a. Ratio of Staff: Dir Ops. = 17 : €8 = 1 ¢ 5.17
Zb Ratio of Staff: Ops. = 17 1 155 = g Rl e sy
4a  Av. Contrib. per Op. = £1,710 p.a,

. .

&b Av, Contrib. per Dip'Op, = £3,050 p.a,



1.

2.

- 1

15 =

NOTES ON 3628C2 & 64675329
362892 /0 £60,500 p.a.

Labour Involved:

Hydramolds = 2 Ors,

Hand Trim - 0/W - 1 Op.

Grinding - 2% Ops.

Ingpectors - 1 Cp,

+"s. T/O per 0p. = £9,380 p.a.

Contrib. per Op.

£5,157 p.a.

64675829 7/0
” CONTRIRB.
Labour Involvad

£60,400 p.z.

£36,600 p.a.

Conp., Mouldsrs - 2 Ops,

Seissor Trim _ - 2 Ops,

Rubber Removal = 3% Ops.

Inspectors ~ 1 Ops.

" T/0 per Op, = £7,107 p.a.
Contrib. per Op. = £4,203 p.a.

NO T'I ‘Lj-:-

7/0 FROM COMP. PAUTS -~  £285,000

AV. CONTRIB. - £ 95,200

T/0 FROH FR0M HYDRAKOLD PARTS -  £522,000

AV. CONTRIB. - £174,000

- 4,500,000 parts

It

1,250,000 parts

(  Based on:
( Av. S/Price
(
( Av, V.¥,C.
{

(

Av,

1.8p/part
1.2p/part

Gross Cont. O0.6p/part
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REJECT ANALYSIS -~ PROOFING DEPARTMENT(JULY 1974).

SUMMARY OF DATA:

Total issued 2,611 yds.
Total received 2,540 yds.

Total plying up & precure scrap 71 yds 2.7% of total

12.9% of total

Total inspection scrap 337 yda

BREAKDOWN OF INSPECTION SCRAP(YDS)

% of total scrap.

Black bits - T2.3 21.4
Creep - 68,5% 20.3
; Latex - 20.6 6.1
Creases - 20.2 v 6.0
Seeds - 17.1 5.1
Sweat marks - 15.5 4.6
Chalk holes - 13.0 39
Black rubéer - 11.2 3.3
Indents - 11.0 3¢3
Bar marka - 6.7 ;
Black lines - Bop)
Pin holes - 4.2 3 26.0
Wood - 3.0 ;
Misc, - 67.8 ;
TOTAL - %36.8 yds.

* The "creep" total contains 61.2 yds from 1 blanket which may
distort the above percentages.



COMPARISON OF GENERAL SCRAP RATES:

END'73, JLY'T74.
‘Plying up + precure 6.6% 2.7%
Final inspection 10.0% 12.9%
TOTAL 16.6% 15.6%

COMMENTS:

1. There appears to be a slight fall in the total scrap rate,
however, the sample of data for the July 1974 analysis was
very much smaller than for the '73 analysis, which might cause

such:a: deviation.

2. The "plying-up"™ end "pre-cure inspection" scrap has dropped
by over 50%. but has unfortunately been off set by 30%

‘increase in final inspection scrap.

i .

Ciréulation:

MI'. DaMo Pﬂrr
Mr. M. Crovson
Mr. D. Frearson
I".r. G- Blake
Mr. J. Carr

KG.29.8.T4+s
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SALES _TURNOVER £ 1,500,000 p.a,
MATERIALS £ 680,000 p.a.
LABOUR . £ 260,000 p.a.
VARIABLES & 84,000 p.a,
MAINTENANCE £ 20,000 p.a.
POWER £ 46,000 p.a.
TOTAL VARIABLE COST £ 1,090,000 p,a.
CONSTANTS £ 360,000 p.ay
TOTAL COSTS £ 1,450,000 p,a,

OPERATING MARGIN £ 50,000 p.a,

ESTIMATED PROFIT / LOSS ACCOUNT FOR ALL PROOFING PRODUCTS

BASED ON LAST QUATER OF 1973 .

POINTS OF INTEREST

1, A 10% incrrese in output would double the operating margin .,

2, A 10% increase in textile costs if not accompaned by a rise

in sales price would virtually eliminate the operating

margin , ( See breakdown of materials costs , )

MATERIALS COST BREAKDOWN .
( FIGURES ARE ONLY APPROXIMATIONS )

TEXTILES £ 460,000
PLYING - UP COMPOUND £ 61,000
BODY AND TOPPING COMPOUND £ 91,000
TOLUENE £ 12,000
CHALK £ 17,000

BLANKET COMPOUND TOTAL &£ 643,000

( NYLON MATERIALS £ 44,000 )



EXTERNAL
PINISHER

[ENSPECTION 1

MAKING TP

MEASURING

T___ -

WASTED MATERIAL
L 24,200 p.as

WASTED MATERIAL

£ 12,500 p.a,
( 2,04 scrap )

% CAKB, MILL
s, DEPT i [
g T e
GRANULATS ]
WET MIX
+
| __GRIND |
INSPECTION
£ 463'000 Peta £ 65’000 Pals

PROOFING
DEPT.

SPREADING

SHOP .
|

COMBINING

FLYS .

4,65

MEASURING AND SPLITTING,.

SCRAP

EXTRA ENWDS MANUFACTURED

£ 99,000 p,s,

FACING
BODY AND

TOPPING

CHALKING

PRECURE INSPECTION

PRECURE

FREPARATION E——

WASTED MATERIAL
£ 54,300 p.a.

_£2,000 p.a. (CHALK)

£ 17,000 p.a, {m?en{)

FINAL INSP

ECTION

RECT

FINAL FINISEING /

( 10.0 # sCrap )

DESPATCH .

TOTAL MATERTAL

COST. OF

SCRAP = &£

= £ 100,000 n.a,

FICATION
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LIST OF REFERENCES .



APPENDIX J (i )

Journals included in

"CONTENTS PAGES IN MANAGEMENT™

MANCHESTER BUSINESS SCHOOL




ABACUS

ACADEMY OF MANAGEMENT JOURNAL

ACCOUNTANCY

ACCOUNTANT

ACCOUﬁTANTS MAGAZINE

ACCOUNTING AND BUSINESS RESEARCH
ACCOUNTING REVIEW

ADMINISTRATION

ADMINISTRATIVE SCIENCE QUARTERLY
ADVERTISING QUARTERLY

AMERICAN BEHAVICRAL SCIENTIST

AMERICAN ECONOMIC REVIEW

AMERICAN JOURNAL OF ECONOMICS AND SOCIOLOGY
AMERICAN JOURNAL OF SOCIOLOGY

AMERICAN SOCIOLOGICAL REVIEW

AHEﬁICAN STATISTICAL ASSOCIATION JCURNAL
ANTI-TRUST BULLETIN

APPLIED ECCHOMICS

BANCA NAZIONALE DE LAVORO QUARTERLY REVIEW
BANK OF ENGLAND QUARTERLY BULLETIN

BANKER

BANKERS MAGAZINE

BARCLAYS REVIEW

BEHAVIORTAL SCIENCE

BELL JOURNAL OF ECONOMICS AND MANAGEMENT SCIENCE
BRITISH JOURNAL OF INDUSTRIAL RELATIONS
BRITISH JOURNAL FOR THE PHILOSOPHY OF SCIENCE
BRITISH JOURNAL OF SOCIOLOGY

BUSINESS AND SOCIETY REVIEW

BUSINESS ECONOMIST



32 =

BUSINESS HORIZONS

BUSINESS QUARTERQY

CALIFORNIA MANAGEMENT REVIEW
COLUMBIA JOURNAL OF WORLD BUSINESS
COMPU&ER JOURNAL

CONFERENCE BOARD RECORD
DAEDALUS

DATA PROCESSING

DATANATION

DATA SYSTEMS

DECISION SCIENCES

DIRECTCR

ECONOMETRICA

ECCNOMIC DEVELOPMENT AND CULTURAL CHANGE
ECONOMIC INQUIRY

ECOﬁOMIC JOURNAL

ECONCMICA

ECONOMICS OF PLANNING
EDUCATICN AND TRAINING
ENERGY POLICY

ENGINEERING ECONOCMIST
ERGONOMICS

EUROPEAN BUSINESS

EUROPEAN JOURNAL OF MARKETING
EURCPEAN RESEARCH

EUROPEAN TRAINING

EUROPEAN TRENDS

FINANCIAL ANALYSTS JOURNAL

FINANCIAL EXECUTIVE

FORTUHNE



FUTURES

HARVARD BUSINESSLREVIEN

HUMAN RELATICNS

IBM SYSTEMS JOURNAL

I.E.E;E. TRANSACTIONS ON ENGINEERING MANAGEMENT
I.E.E.E. TRANSACTIONS ON SYSTEMS, MAN AND CYBERNETICS
I.I.L.S. BULLETIN

INRA JOURNAL

INCOMES DATA REPORT

INCOMES DATA SERVICES

INDUSTRIAL AND COMMERCIAL TRAINING

INDUSTRIAL AND LABOUR RELATIONS REVIEW
INDUSTRIAL ENGINEERING

INDUSTRIAL MANAGEMENT

INDUSTRIAL MARKETING MANAGEMENT

IN’DU.STRIAL RELATIONS '
INDUSTRIAL RELATIONS JOURNAL

INDUSTRIAL RELATIONS REVIEW AND REPORT
INDUSTRIAL RESEARCH AND DEVELOPMENT NEWS
INDUSTRIALIZATION AND PRODUCTIVITY

INFOR JOURNAL

INSTITUTE OF BANKERS JOURNAL

INTERFACES

INTERNATIONAL JOURNAL OF ACCOUNTING
INTERNATIONAL JOURNAL OF GENERAL SYSTENMS
INTERNATIONAL JOURNAL OF PHYSICAL DISTRIEUTION
INTERNATIONAL JOURNAL OF PRODUCTION RESEARCH
INTERNATIONAL JOURNAL OF SYSTEMS SCIENCE
INTERNATIONAL LABOUR REVIEW

INTERNATIONAL MANAGEMENT



oy i

INTERNATIONAL REVIEW OF ADMINISTRATIVE SCIENCES
INTERNATIONAL REV}EW OF APPLIED PSYCEOLOGY
INTERNATIONAL SOCIAL SCIENCE JOURNAL
INTERNATIONAL TOURISM QUARTERLY

INVESTMENT ANALYST

JOURNAL OF ACCOUNTARCY

JOURNAL OF ACCOUNTING RESEARCH

JOURNAL OF ADMINISTRATION OVERSEAS

JOURNAL OF ADVERTISING RESEARCH

JOURNAL OF AGRICULTURAL ECONOMICS

JOURNAL OF APPLIED BEHAVIOR ANALYSIS
JOURNAL OF APPLIED BEHAVIOURAL SCIENCE
JOURNAL OF BUSINESS

JOURNAL OF BUSINESS ADMINISTRATION

JOURNAL OF BUSINESS FINANCE AND ACCOUNTANCY
JOURﬁAL OF BUSINESS RESEARCH

JOURNAL OF COMMON MARKET STUDIES

JOURNAL OF COMTUNICATION
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